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Well-preserved nannofossil assemblages in late Albian and Cenomanian 
hemipelagic sections from Ocean Drilling Program (ODP) Leg 171B preserve a record of 
the early history and adaptive radiation of the calcareous nannofossil genus 
Prediscosphaera. There was a significant rise in the abundance of the genus (from an 
average of 2% in the early late Albian to about 6% in the latest Albian and Cenomanian. 
This rise, and other shorter term pulses of increased generic abundance, corresponds to 
black shale deposition episodes. Twelve distinct morphotypes that were derived from the 
long-ranging Prediscosphera columnata and Prediscosphaera spinosa, are recognized 
and differentiated based on ultrastructural and morphological variations. Newly evolved 
morphotypes arose during four episodes of diversification that corresponded to periods of 
black shale deposition. These black shale intervals resulted from significant disruptions in 
surface water stratification, suggesting that major changes in deep water mixing and the 
structure of the surface water mass drove the early adaptive radiation of Prediscosphaera. 
Late Albian oceanic anoxic event OAE 1d and Cenomanian-Turonian oceanic anoxic 
event OAE 2, along with another phase of black shale accumulation in the middle 
Cenomanian appear to have stimulated adaptive radiation and relative abundance increase 
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Oceanic anoxic events (OAEs) were short-term perturbations in the global carbon 
cycle that caused widespread burial of organic carbon-rich marine sediments. Oceanic 
anoxic events were catalysts for strong selective pressures on plankton communities in 
the mid-Cretaceous (Erbacher and Thurow, 1997; Leckie et al. 2002; Watkins et al. 
2005). Previous studies of individual oceanic anoxic events have demonstrated that 
plankton were influenced to varying degrees by OAEs (Leckie et al. 2002; Huber et al., 
2002; Herrle et al. 2003; Watkins et al. 2005). Species turnover rates of 25-50% of total 
radiolarian assemblages (Erbacher and Thurow, 1997) and 20-30% of planktonic 
foraminferal assemblages (Leckie et al. 2002) have been reported for mid-Cretaceous 
oceanic anoxic events.  
The high rates of turnover of taxa are interesting in the fact that they are the result 
of different paleoceanographic mechanisms that caused different oceanic anoxic events. 
OAE 1a and OAE 2 appear to have been the result of increased nutrient influx to the 
upper water column through intensified upwelling or deep mixing, evidenced by 
discernible positive carbon isotope excursions (Arthur and Schlanger, 1979; Arthur et al., 
1987; Bralower et al., 1994; Erbacher et al., 1996; Leckie et al., 2002). These oceanic 
anoxic events are larger in scale than the other OAEs of the mid-Cretaceous. There are 
three major theories for the cause of OAE 1b. Erbacher et al. (2001) concluded that OAE 
1b occurred from an increased stratification from increased surface water temperature 
and fresh water influx which led to reduced deepwater formation. Leckie et al. (2002) 





elevated submarine hydrothermal activity. Herrle et al. (2003) proposed that OAE 1b 
resulted from variable surface water productivity in response to increased monsoonal 
circulation combined with reduced deepwater ventilation. OAE 1d appears to have 
occurred from a collapse of the upper water column stratification combined with an 
enhanced fertility period (Wilson and Norris, 2001), similar in nature to OAE 1a and 
OAE 2. All of these types of events would have imposed great stresses on plankton 
communities. The goal of this study is to determine how much influence OAEs have had 
on the evolution of the calcareous nannofossil genus Prediscosphaera in the mid-
Cretaceous and test the hypothesis that this calcareous nannofossil genus changed in 
response to widespread oceanic changes. This study differs from Erbacher and Thurow 
(1997) and Leckie et al. (2002) because it focuses on a single lineage instead of turnover 
of total assemblages. Studying Prediscosphaera may lead to better understanding of how 
similar genera responded to periods of altered oceanic circulation.  
 
BACKGROUND 
Prediscosphaera is an important biostratigraphic indicator for the late Albian to 
Maastrichtian. The genus may be divided into two clades, P. spinosa and P. columnata, 
based on a lineage divergence that occurred near the Aptian-Albian boundary. These 
lineages are distinguished by whether the central structure of stem support struts are 
oriented parallel to the major axis of the ellipse formed by the rims (a “+” as in P. 
spinosa) or at some angle to the major axis (an “x”  as in P. columnata). Twelve 





orientation of the central structure, and widths of the wall and distal shield (Perch-
Nielsen, 1985).  
It is thought that calcareous nannofossils were reliable indicators of surface water 
temperatures in the past, but little research has been done on Prediscosphaera. The 
distributions of modern coccoliths indicates that the presence and relative abundance of 
species are related to temperature of surface waters (Okada and McIntyre, 1977). Wind 
(1979) suggested that Prediscosphaera cretacea was an indicator of cooler surface water 
temperatures. Thierstein (1981) found no clear pattern of temperature-related distribution; 
however, citing high abundances of P. cretacea in temperate latitudes in the North 
Atlantic as well as equatorial regions in the Pacific. Examination of Southern Ocean 
assemblages from the Kerguelen Plateau by Watkins (1992), Falkland Plateau by Wise 
(1983), and Maud Rise by Pospichal and Wise (1990), suggested greater abundances at 
high southern latitudes. 
Prior work has been performed on identifying the depth habitat for selected 
nannofossil species in the water column (Watkins and Self-Trail, 2005). This depth 
habitat, or niche space, is related mostly to temperature. A particular species habitat, or 
loss of it, can be tied to oceanic anoxic events (OAEs) as well as species extinction 
patterns (Herrle et al. 2003; Watkins et al. 2005). Watkins et al. (2005) argued that 
species’ placement in the water column could affect abundance and extinction. In their 
study, 13 taxa that had evolved in a well-stratified upper water column during the late 
Aptian-Albian went extinct during OAE 1d when the upper water column stratification 






An upper Albian to Cenomanian succession containing unusually well-preserved 
calcareous microfossils was documented during ODP Leg 171B on the Blake Plateau off 
the eastern coast of Florida (Figure 1). A composite section of upper Albian through 
Cenomanian has been constructed from ODP Leg 171B Holes 1052E and 1050C (Figure 
2), which provides a well-preserved calcareous nannofossil record for this study. More 
than 200 meters of upper Albian and lower Cenomanian black shale and limestone  was 
recovered in Hole 1052E (Figure 3). An partially overlapping sequence of black shale 
and limestone that extends to the upper Cenomanian was drilled in Hole 1050C in 
approximately 2300 meters paleowater depth, 1200 meters greater than in Hole 1052E 
(Norris et al. 1998). Biostratigraphic and cyclostratigraphic work suggests that the section 
in Hole 1052E accumulated at rates of ~10 cm/ky for much of the late Albian, providing 
an expanded record of the onset and development of OAE 1d (Lehmann, 2000; Bellier et 
al., 2001; Norris et al., 2001). In addition to well-preserved calcareous nannofossils, 
planktonic and benthic foraminifers are also very well-preserved, frequently with glassy 
shells and original tabular microstructure (Norris and Wilson, 1998). These microfossils 
are accompanied by ammonites (Lehmann, 2000) and gastropods preserved with primary 
aragonitic skeletons. The well-preserved planktonic foraminiferal calcite in this section 
has allowed detailed stable isotope investigation of foraminiferal paleoecology and 
paleoceanographic changes in the upper water column in the late Albian to earliest 







One hundred-five samples from Holes 1050C and 1052E were prepared as smear  
slides using a double slurry method. This method has been shown to yield reproducible 
nannofossil abundance data at the 99.99% confidence level (Watkins and Bergen, 
2003).These smear slides were examined to determine morphology, biostratigraphic 
distributions, and abundances for different morphotypes of Prediscosphaera as well as 
overall nannofossil preservation, and the abundance of calcareous nannofossils as a 
sedimentary component. Slides were examined at 1250x magnification using phase 
contrast, plane-polarized light, cross-polarized light, and a one-quarter λ mica plate on an 
Olympus light microscope. One to two samples per 1.5 meter section were analyzed. 
Length, width, outer rim, inner rim, central area, and eccentricity were measured for 
3,150 specimens of Prediscosphaera to examine morphological changes through the 
section (Appendix C). Specimens were digitally photographed, measured, and analyzed 
using ImageJ 1.37, a JAVA-based digital image processing program with a resolution of 
0.20 µm (Rasband 2001-2006). These measurements were entered into the PAST 
paleontological statistics program to examine if taxa were quantitatively distinguishable 
(Hammer et al. 2001).  
Biostratigraphic ranges were established for each Prediscosphaera morphotype. 
Approximately 2.6 mm
2
 of smear slides (150 fields of view at 1250x magnification) were 
examined to determine the presence/absence of morphotypes. Two additional traverses of 
slides were scanned to establish with confidence for the presence/absence of very rare 





very poor (VP). Quantitative abundances were established for nannofossil assemblages 
from both Holes 1050C and 1052E (Appendix B). 
The composite section was constructed using oxygen and carbon isotope data and 
calcareous nannofossil biostratigraphy and was correlated to the geochronologic 
timescale through biostratigraphy and cyclostratigraphy following Watkins et al. (2005). 
In material younger than approximately 95 Ma, age geochronological calibrations are 
constrained only by biostratigraphy, as the condensed nature of the middle to upper 
Cenomanian stratigraphic record precludes a coherent cyclostratigraphy. From the 
examined samples, the best preserved samples from each stratigraphic section were used 
to document how Prediscosphaera species changed in response to paleoceanographic 
events as well as for documenting taxa.  
 
RESULTS 
 Abundance data for Prediscosphaera document that both the P. columnata and P. 
spinosa clades remained at relatively low abundance levels in the Late Albian, then 
exhibited two abundance increases in the latest Albian and earliest Cenomanian. The 
Prediscosphaera spinosa clade rose to abundance levels of about 2% in the latest Albian 
and retained those levels through much of the early Cenomanian, before decreasing to 
abuindance levels of about 1% for the rest of the Cenomanian. The Prediscosphaera 
columnata clade rose from abundances of <2% in the late Albian to levels of 5% or more 
by the middle Cenomanian. Three episodes of high abundance (>8% of the total 





The Prediscosphaera columnata clade is more abundant than the 
Prediscosphaera spinosa clade throughout the latest Albian to Cenomanian and is largely 
responsible for the increase in abundance in the entire genus abundance during this 
interval (Figure 5). The most significant increase in overall abundance of 
Prediscosphaera, in the latest Albian, occurred during a time of major disruption to the 
oceanic surface water structure and significant extinction amongst calcareous 
nannoplankton (Figure 6). Changes in cumulative species richness and an increase in 
extinction vs. speciation indicate that a significant interval of extinction was coincident 
with a large positive carbon isotopic excursion (Figure 6; Watkins, et al., 2005). 
Prediscosphaera abundance averaged <2% from 100.4 through 102 Ma, and then rose 
significantly to an average of >4% from 99.6 to 100.4 Ma. The start of this significant 
rise in abundance corresponds almost exactly with the first significant black shale 
deposition episode in the sequence (Norris et al. 2001), as well as the beginning of a 
negative carbon isotope shift that culminated in large scale black shale deposition in  
OAE 1d (Figure 6).   
Abundance levels for Prediscosphaera declined to about 2% near the Albian-
Cenomanian boundary. There is a significant lithology change that occurs near this 
boundary, with substantial decreases in organic carbon content in the sediment and 
generally higher carbonate contents (Norris et al. 2001). The more condensed nature of 
the section that typifies the Cenomanian on Blake Nose precludes the reliable application 
of cyclostratigraphy, and temporal control is based on biostratigraphy. Sample density is 





Despite these restrictions, it is clear that the genus soon rebounded and rapidly increased 
in abundance at approximately 99.5 Ma in the earliest Cenomanian and maintained an 
average abundance of approximately 6% through the Cenomanian. There was a decline to 
abundance levels of about 2% in two middle Cenomanian samples, as well as three 
samples with abundance values >12% (Figure 5).  
Biometric data on coccolith length and width for the entire suite of samples 
indicate clear differentiation of the Prediscosphaera columnata clade and 
Prediscosphaera spinosa clade (Figure 7). The length and width of the P. spinosa clade 
remained relatively constant through the late Albian and Cenomanian, as indicated by the 
close clustering of the data points. The P. columnata clade exhibited isometric increase 
over a significant size range, with lengths varying from 2-8 m.  This large size range is 
not evident in the late Albian assemblages, but appears to develop near the Albian-
Cenomanian boundary (Figure 8).  
 
BIOSTRATIGRAPHY 
Calcareous nannofossils from the composite study section spans Zones CC9 and 
CC10 (Figure 9) using the standard zonation of Perch-Nielsen (1985). In addition to P. 
columnata and P. spinosa, which range through the entire section, twelve distinct 
morphotypes of Prediscosphaera were recognized from the upper Albian to Cenomanian 
of Holes 1050C and 1052E. Eleven of these (Morphotypes A, B, C, E, F, G, H, I, J, K, 
and L) are classified as part of the P. columnata clade and one is classified in the P. 





are illustrated in (Figure 9), which indicates that all but one of them (Morphotype C) 
originated in the late Albian to earliest Cenomanian at a time when organic-rich 
mudstones and marls (“black shales”) were being deposited in this part of the western 
Atlantic. 
Two of the new morphotypes of Prediscosphaera (Morphotypes K and B) made a 
first appearance at about 101 Ma, approximately corresponding to the initiation of 
organic-rich rich shale deposition in lower Subzone CC9a (Figure 9). One of these 
(Morphotype K) persists only a relatively short time (approximately 1.4 my), while the 
other (Morphotype B) continues through the Cenomanian. A second interval of 
morphological diversification occurred from 99.4-100.1, during the latest Albian and 
earliest Cenomanian, when nine distinct morphotypes first appeared during calcareous 




The genus Prediscosphaera is a numerically important component of Upper 
Cretaceous calcareous nannofossil assemblages, often comprising 10-15% of the total 
assemblage in Santonian to Maastrichtian (e.g. Blair and Watkins, 2009; Watkins and 
Self-Trail, 2005). Soon after the initial appearance of the genus near the Aptian-Albian 
boundary, it rose to average abundances of 3-7% in early Albian assemblages (Browning 





Albian, the relative abundance of Prediscosphaera decreased, so that by the late Albian 
its average abundance was about 2%.  
Abundance data from the Leg 171b material indicates a significant increase in the 
abundance of the genus began at about 100.5 Ma, with average values increasing from an 
average of about 2% in the late Albian rapidly increasing to an average of about 6% in 
the latest Albian and Cenomanian (Figure 5). Although abundances vary throughout the 
study interval, it is notable that only two samples in the upper Albian (100.5 to 102 Ma) 
interval exceed 3% (and none exceed 4%), while only two samples in the uppermost 
Albian and Cenomanian (93.8 to 100.0 Ma) interval have abundances that are less than 
3% (Figure 5).  In addition, there were three abundance peaks in the Cenomanian, during 
which Prediscosphaera comprised more than 12% of the nannofossil assemblage. The 
dominant P. columnata clade was responsible for the observed changes in abundance of 
the entire genus, with the P. spinosa clade retaining abundances of 1-2% throughout the 
Cenomanian (Figure 4).  
This significant increase in genus abundance near 100.5 Ma occurred during a 
period of increased black shale deposition, and coincided closely with the start of a 
negative carbon isotope excursion that culminated in OAE1d (Figure 6). This abundance 
increase was coincident with significant diversification of the P. columnata clade. Two 
morphotypes, including the short-lived Morphotype K and Morphotype B, first appear 
during the initial phases of this black shale interval at about 100.8-101 Ma. A second, 





four morphotypes (D, G, H, and I) first appeared. This second diversification phase 
corresponded to the most intensive episode of black shale deposition (OAE1d).  
Norris and Wilson (1998) and Wilson and Norris (2001) used detailed carbon and 
oxygen stable isotope records from multiple species of planktonic foraminifers to 
examine this interval of black shale deposition in Hole 1052E. These data provide some 
of the first direct evidence for the model of black shale deposition associated with 
increased overturning in the upper ocean and the expansion of organic carbon deposition 
under high productivity surface waters. Reconstructions of sea surface temperatures 
suggest that the Cretaceous greenhouse climate began in the late Albian rather than the 
late Cenomanian as suggested in previous climate reconstructions. Norris and Wilson 
(1998) showed that Albian sea-surface temperatures (SSTs) were warmer than those 
measured anywhere in the modern oceans. Their study indicates that there was a well-
stratified surface water column during the early late Albian with sea surface temperatures 
greater than 30°C. By the late Albian, this stratification varied substantially, with 
intervals of strong stratification and high sea surface temperatures alternating with 
intervals of weak stratification and lower sea surface temperatures. It was during this 
period of fluctuating intensity of stratification that the first diversification gave rise to 
Morphotypes B and K (Figure 10).  
Starting at about 100.5 Ma, the negative carbon isotope excursion that would 
culminate in OAE1d began. There is a progressive collapse of surface water stratification 
during this excursion, as evidenced by a convergence of the oxygen isotope records for 





Norris, 2001). This convergence of the oxygen isotope records occurred from about 99.8 
to 100.2 Ma, and was accompanied by large-scale black shale deposition of the OAE1d 
beds. Wilson and Norris (2001) found that SSTs vary throughout the ~1-m.y. interval 
leading up to OAE 1d and dropped abruptly at the onset of black shale deposition. The 
thermal gradient through the upper water column remained low throughout the interval of 
black shale deposition which straddles the Albian/Cenomanian boundary. This surface 
water stratification collapse coincided with the second diversification of the 
prediscosphaerids, with four morphotypes (D, G, H, and I) appearing. 
A third period of prediscosphaerid diversification occurred in the roughly 300ky 
(99.4 – 99.7 Ma) following the culmination of OAE1d, during which five morphotypes 
(A, E, F, J, and L) first appeared. Stable isotope data from Wilson and Norris (2001) does 
not extend into most of this part of the stratigraphic column (Figure 10), although the 
decrease in the intensity of black shale deposition suggests a return to fluctuating 
conditions of weak and strong stratification. Watkins et al. (2005) documented an interval 
of net extinction from about 99.7 to 99.9 Ma.  
The data of Wilson and Norris (2001) provide some of the first direct evidence for 
the model of black shale deposition associated with increased overturning in the upper 
ocean and the expansion of organic carbon deposition under high productivity surface 
waters. The extinctions of other taxa and the destabilization of the surface water mass 
associated with OAE 1d may have increased niche space and nutrient availability for 
Prediscosphaera. The P. columnata clade may have capitalized on this decreased 





Following these three prediscosphaerid diversification episodes, there was a 
relatively long period of morphological stasis that encompassed almost all of the 
Cenomanian. All of the morphotypes that appeared during these three episodes endured 
through the rest of the Cenomanian except for Morphotype K (which did not survive the 
late Albian). The abundance of prediscosphaerids remained relatively high during the 
Cenomanian, with average values of about 6% of the total assemblage. There were three 
abundance pulses during the Cenomanian, with samples having greater than 12% 
Prediscosphaera spp. in each pulse. The earliest of these occurred at approximately 98.5 
Ma and corresponds closely with the end of the black shale deposition episode that 
included OAE1d. This may have been a last pulse of surface water instability, during 
which the P. columnata clade acted opportunistically and temporarily doubled in relative 
abundance.  The second abundance pulse occurred during the middle Cenomanian and is 
estimated at approximately 96.5 Ma. The condensed nature of the sedimentary record in 
the middle Cenomanian makes it difficult to precisely date this sample; however, it 
occurs associated with organic-rich sediments (Figure 9).  
The third large abundance pulse of Prediscosphaera occurs near the Cenomanian-
Turonian boundary in conjunction with OAE2 (Figure 9). Huber et al. (1999) have shown 
that the Cenomanian-Turonian boundary at Site 1050C is associated with the highest 
intermediate water temperatures (~17°C at a paleo-water depth of ~2300 m) at any time 
in the Cretaceous. Bathyal temperatures, which were already high (15
o
C) before the 
boundary, rose to about 19
o
C during OAE2. This deep-water warming does not seem to 





heat during OAE2, a super-greenhouse event, was transported via the deep ocean. The 
warming may have been responsible for the extinction of deeper-dwelling planktonic 
foraminiferal genera such as Rotalipora. It is currently unclear whether these high 
temperatures reflect elevated temperatures at the sites of high-latitude deep-water 
formation or represent deep thermocline waters filling the North Atlantic near the 
Cenomanian-Turonian boundary. Regardless of the cause, stable isotope data suggest that 
the warm waters were short-lived because temperatures began to fall in the Turonian and 
throughout the remainder of the Late Cretaceous (Norris et al. 2001). The highly 
condensed nature of the stratigraphic record above the Cenomanian-Turonian boundary 
makes it impossible to reliably assess the response of the prediscosphaerids to the post-
boundary cooling; however, one new morphotype (C) first appeared associated with 
OAE2. 
 The latest Albian abundance increase (from 2% to 6%), the four episodes of 
diversification, and the three abundance pulses of the Cenomanian appear to correspond 
to organic-rich shale deposition, warm sea-surface temperatures, and a lowered thermal 
gradient and stratification of the water column. These conditions are likely the reason for 
extinctions of other taxa, both of surface dwelling planktonic foraminifera and calcareous 
nannofossils as well as deeper dwelling planktonic foraminifera. Increased surface water 
mixing and overturn increased nutrients into the water column, and fostered the export of 
significant amounts of organic carbon from high productivity surface waters. 
Prediscosphaera exploited these conditions in the mid-Cretaceous by rapidly diversifying 





Increased nutrient availability and possibly the extinction of other nannoplankton during 
these times would have effectively increased the available niche space for 
Prediscosphaera. The increase in Prediscosphaera during these times suggests that the 
genus prefers eutrophic environments, taking advantage of the increased nutrients and 
high fertility.  
Watkins et al. (2005) suggest that there is a strong correspondence between the 
morphology of nannoplankton species and their respective positions in the water column. 
The warm, well-lit, oligotropic upper photic zone (0-80m water depth) is dominated by 
assemblages that feature structures that effectively reduce settling velocities such as distal 
expansions to increase the diameter of the cell. The cooler, dimly lit, more nutrient-rich 
lower photic zone is occupied by less surface area, more densely packed assemblages. 
Prediscosphaera began the early late Albian as two compact forms with small distal 
shields and evolved to large forms with much larger distal shields and increased surface 
areas of the cells during the latest Albian. This suggests that the P. columnata clade was 
originally a mid-photic zone dweller that took over niche space in the upper photic zone 
during times of higher productivity and fertility in the surface waters, altering its 
morphology to maintain a higher position in the water column. The P. spinosa clade did 
not exploit these opportunities, but stayed rather stagnant in abundance, morphology, and 
size. Figure 7 illustrates that length and width of the P. spinosa clade remained relatively 
constant, indicating a period of stasis; whereas, the P. columnata clade exhibited 
isometric increase in size. This isometric size increase accompanied the progressive 






Prediscosphaera remained at low abundance levels in the early late Albian until 
significant disruptions of the surface water stratification occurred in the pelagic realm 
during the latest Albian to earliest Cenomanian. These disruptions, resulting in organic-
rich shale deposition episodes, provided open niche space for morphological 
diversification as well as increases in abundance and coccolith size. Two of the 
disruptions correspond to OAE 1d and OAE 2, giant oceanic anoxic events in the mid-
Cretaceous. 
Twelve new morphotypes evolved from the rapid radiation of Prediscosphaera, 
especially the P. columnata clade. Radiation of the genus corresponds to black shale 
deposition, warm sea-surface temperatures, decreased thermal gradient and stratification 
of the water column, and extinctions of other assemblages. These conditions appear to be 
key factors leading to the increased abundance of Prediscosphaera as well as its 
morphological diversification. Nutrient-rich surface waters offered new niche space for 
the probably mesotropic, middle photic zone P. columnata clade, permitting it to act 
opportunistically and, perhaps, expand its range into the upper photic zone. This 
hypothesized expansion of range may have set the stage for this group to become one of 






Arthur, M.A., and Schlanger, S.O. (1979), Cretaceous “Oceanic Anoxic Events” as 
Casual Factors in Development of Reef-Reservoired Giant Oil Fields, AAPG Bulletin, 
63, 870-885.  
 
Arthur, M. A., S. O. Schlanger, and H. C. Jenkyns (1987), The Cenomanian-Turonian 
oceanic anoxic event II, Paleoceanographic controls on organic matter production and 
preservation, in Marine Petroleum Source Rocks, edited by J. Brooks and A. Fleet, Geol. 
Soc. Spec. Publ., 26, 399– 418. 
 
Bellier, J. P., M. R. Moullade, and B. T. Huber (2001), Mid-Cretaceous planktonic 
foraminifers from Blake Nose: Revised biostratigraphic framework, Proc. Ocean Drill. 
Program Sci. Results, 171B, 1– 12. 
 
Bellier, J. P., and Moullade, M. (2002), Lower Cretaceous planktonic foraminiferal 
biostratigraphy of the western North Atlantic (ODP Leg 171B), and taxonomic 
clarification of key index species: Revue de Micropaleontologie, 45, 9–26. 
 
Blair, S.A., and D.K. Watkins (2009), High-resolution calcareous nannofossil 
biostratigraphy for the Coniacian/Santonian Stage boundary, Western Interior Basin, 
Cretaceous Research, 30, 367-384.  
 
Bralower, T. J., M. A. Arthur, R. M. Leckie, W. V. Sliter, D. Allard, and S. O. Schlanger 
(1994), Timing and paleoceanography of oceanic dysoxia/anoxia in the late Barremian 
and early Aptian, Palaios, 9, 335– 369.  
 
Browning, E. L., and D. K. Watkins (2008), Elevated primary productivity of calcareous 
nannoplankton associated with ocean anoxic event 1b during the Aptian/Albian transition 
(Early Cretaceous), Paleoceanography, 23, PA2213, doi:10.1029/2007PA001413. 
 
Erbacher, J., J. Thurow, and R. Littke (1996), Evolution patterns of radiolaria and organic 
matter variations: A new approach to identify sea-level changes in mid-Cretaceous 
pelagic environments, Geology, 24, 499– 502. 
 
Erbacher, J., and Thurow, J. (1997), Influence of oceanic anoxic events on the evolution 
of mid-Cretaceous radiolarian in the North Atlantic and western Tethys, Marine 
Micropaleontology, 30, 139-158. 
 
Erbacher, J., B. T. Huber, R. D. Norris, and M. Markey (2001), Increased thermohaline 
stratification as a possible cause for an ocean anoxic event in the Cretaceous period, 






Hammer, Ø., Harper, D.A.T., Ryan, P.D. (2001). PAST: Paleontological Statistics 
Software Package for Educators and Data Analysis. Palaeontologia Electronica 4, 9. 
 
Herrle, J.O., Pross, J., Friedrich, O., and Ch. Hemleben (2003), Short-term environmental 
changes in the Cretaceous Tethyan Ocean: micropalaeontological evidence from the 
Early Albian Oceanic Anoxic Event 1b, Terra Nova, 15, 14-19. 
 
Huber, B. T., R.M. Leckie, R. D. Norris, T.J. Bralower, and E. CoBabe (1999), 
Foraminiferal assemblage and stable isotopic change across the Cenomanian-Turonian 
boundary in the subtropical North Atlantic, Journal of Foraminiferal Research, October 
1999, 29, 392-417. 
 
Huber, B. T., R. D. Norris, and K. G. MacLeod (2002), Deep-sea paleotemperature 
record of extreme warmth during the Cretaceous, Geology, 30, 123–126. 
 
Leckie, R.M., Bralower, T.J., and R. Cashman (2002), Oceanic events and plankton 
evolution: Biotic response of tectonic forcing during the mid-Cretaceous, 
Paleoceanography, 17, 1-29. 
 
Lehmann, J. (2000). Upper Albian ammonites from ODP Leg 171B off northern Florida. 
Palaeontology, 43(1): 41–61. 
 
Norris, R. D., and P. A. Wilson (1998), Low latitude sea-surface temperatures for the 
mid-Cretaceous and the evolution of planktic foraminifera, Geology, 26, 823–826. 
 
Norris, R.D., Kroon, D., Klaus, A., et al. (1998) Proc. ODP, Init. Repts., 171B: College 
Station, TX (Ocean Drilling Program). 
 
Norris, R.D., Kroon, D., and Klaus, A. (2001). Cretaceous–Paleogene climatic evolution 
of the western North Atlantic: results from ODP Leg 171B, Blake Nose. In Kroon, D., 
Norris, R.D., and Klaus, A. (Eds.), Proc. ODP, Sci. Results, 171B: College Station, TX 
(Ocean Drilling Program), 1–10. 
 
Okada, H., and A. McIntyre (1977), Modern coccolithophores of the Pacific and North 
Atlantic oceans, Micropaleontology, 23, 1 –54. 
 
Perch-Nielsen, K. (1985), Mesozoic calcareous nannofossil, in Plankton Stratigraphy, 
edited by H. M. Bolli, J. B. Saunders, and K. Perch-Nielsen, pp. 329 – 426, Cambridge 
Univ. Press, New York. 
 
Pospichal, J. J., and S.W. Wise Jr. (1990), Maestrichtian calcareous nannofossil 
biostratigraphy of Maud Rise ODP Leg 113 Sites 689 and 690, Weddell Sea, Proc. Ocean 






Rasband, W.S., 1997–2006. ImageJ.U.S. National Institutes of Health, Bethesda, 
Maryland, USA. Available from: http://rsb.info.nih.gov/ij/. 
 
Thierstein, H. R. (1981), Late Cretaceous nannoplankton and the change at the 
Cretaceous-Tertiary boundary, in The Deep Sea Drilling Project: A decade of Progress, 
edited by J. E. Warme, R. G. Douglas, and E. L. Winterer, Spec. Publ. Soc. Econ. 
Paleontol. Mineralogy, 32, 355– 394. 
 
Watkins, D. K. (1992), Upper Cretaceous nannofossils from Leg 120, Kerguelen Plateau, 
Southern Ocean, Proc. Ocean Drill. Program Sci. Results, 120, 343–370. 
 
Watkins, D. K., and J. A. Bergen (2003), Late Albian adaptive radiation in the calcareous 
nannofossil genus Eiffellithus, Micropaleontology, 49, 231– 252. 
 
Watkins, D. K., and J.M. Self-Trail (2005), Calcareous nannofossil evidence for the 
existence of the Gulf Stream during the late Maastrichtian, Paleoceanography, 20, 9. 
 
Watkins, D.K., M.J. Cooper, and P.A. Wilson (2005), Calcareous nannoplankton 
response to late Albian Oceanic Anoxic Event 1d in the Western North Atlantic, 
Paleoceanography, 20, 14. 
 
Wilson, P. A., and R. D. Norris (2001), Warm tropical ocean surface and global anoxia 
during the mid-Cretaceous period, Nature, 412, 425– 428. 
 
Wilson, P. A., R. D. Norris, and M. J. Cooper (2002), Testing the Cretaceous greenhouse 
hypothesis using ‘‘glassy’’ foraminiferal calcite from the core of the Turonian tropics on 
Demerara Rise, Geology, 30, 607– 610. 
 
Wind, F. H. (1979), Maastrichtian-Campanian nannoflora provinces of the southern 
Atlantic and Indian oceans, in Deep Sea Drilling Results in the Atlantic Ocean: 
Continental Margins and Paleoenvironment, edited by M. Talwani, W. W. Hay, and W. 
B. F. Ryan, Maurice Ewing Ser., vol. 3, pp. 123 – 137, AGU, Washington, D. C. 
 
Wise, S. W., Jr. (1983), Mesozoic and Cenozoic calcareous nannofossils recovered by 
Deep Sea Drilling Project Leg 71 in the Falkland Plateau region, southwest Atlantic 








































































































Figure 4. Quantitative abundance for Prediscosphaera columnata clade (left) and 

























Figure 6. Extinction versus speciation and changes in species richness of the 
calcareous nannofossil assemblages, δ
13
C values, and Predisospheara abundance 
in the upper Albian to lowermost Cenomanian. Evolutionary changes in species 
richness and the distribution of speciation and extinction events are from Watkins 











Figure 7. Length vs. width of Prediscosphaera columnata clade (gold regression 










Figure 8. Distribution of length and width in P. columnata clade specimens from 







Figure 9. Biostratigraphic distribution of Prediscosphaera morphotypes. 
Prediscosphaera spinosa (s.s.) and P. columnata (s.s.), which range through the 
section, are not illustrated on this graph. Lighter shaded area of black shales 
column indicates distribution of interbedded black shale and limestones; dark 
banded areas indicate thick, well-developed black shale intervals. Distribution of 
black shale intervals from Norris et al. (2001). Age assignment of the middle 







Figure 10. Biostratigraphy of Prediscosphaera morphotypes from ODP Leg 
171B. Age assignments from Watkins et al. (2005). Foraminiferal biostratigraphy 
is from Bellier et al. (2001). Oxygen and carbon isotope data are from Wilson and 
Norris (2001). Black lines indicate five-member moving average of isotopic 
values from thermocline-dwelling species. The shaded line indicates the moving 
average of surface-dwelling planktonic foraminifers. The interval of increased 
extinction (from 99.7 to 99.9 Ma) from Watkins, et al. (2005) is indicated by a 
shaded horizontal band. The level of the maximum positive carbon isotope values 







APPENDIX A –DESCRIPTIONS OF MORPHOTYPES 
 Twelve distinct morphotypes of Prediscosphaera were recognized in this study. 
Some of these forms are representatives of previously described species, while others are 
undescribed or have been included (“lumped”) into described taxa. Some of these forms 
are relatively rare and may represent local variants. As such, formal description and 
designation of new taxa is premature. Documentation of morphology and stratigraphic 
distributions from another coeval section will be necessary to properly characterize these 
morphotypes. 
 
* Species range may continue higher than listed, but is currently unknown and is 









Description: Medium sized, round Prediscosphaera bearing a central area “x” with 
curved ends. Central “x” and inner rim are usually very bright and birefringent.  Average 
height and width range from 5 to 6 µm, depending on preservation. Angle between 
central area stem support struts approximately 90 degrees. (N=30). 
 
   
 








Description: Medium sized, round Prediscosphaera bearing a central area “x” with 
rounded ends. Large outer rim relative to thin inner cycle of elements. The center of the 
stem bears a distinct black “x” in cross polarized light. Average height and width range 
from 6 to 8 µm, depending on preservation. Angle between stem support struts 
approximately 90 degrees. (N=30). 
 
 
    
 





Description: Large round to slightly elliptical form of the P. columnata lineage with 
large outer rim and large central area. Stem support struts thick and bright in cross 
polarized light, and do not appear to touch the inner rim. Average height and width range 
from 7-10 µm to 7-9 µm, respectively. Angle between stem support struts approximately 
90 degrees. Eccentricity can range from 1.05 to 1.1. (N=30).  
 









Description: Elliptical Prediscosphaera bearing a large, slightly asymmetrical and non-
diagonal central cross structure. Stem support struts distinctly tapered distally. The 
central “x” is rotated approximately 15-25° relative to the major axis of the ellipse. This 
form is attributed to the P. spinosa clade. Average height and width range from 4.5-6 µm 
to 3-5 µm, respectively. Eccentricity ranges from 1.3 to 1.5  (N=30). 
 
 
     
 





Description: Elliptical, medium-sized Prediscosphaera of the P. columnata clade 
bearing a central area “x” with tapering ends.  Eccentricity range from 1.15 to 1.4. Stem 
support struts form a non-orthogonal “x” with interstrut angles of 100 degrees and 80 
degrees. The acute angles are bisected by the major axis of the ellipse.  Average height 
and width range from 4.5-6 µm to 3-5 µm, respectively. (N=30).  
 
    
 







Description: Small, elliptical Prediscosphaera of the P. columnata clade with a 
vertically elongated, asymmetrically curving “x” in the central area. Average height and 
width range from 5-6 µm to 4-5 µm, respectively. Eccentricity ranges from about 1.1 to 
1.25. (N=30).  
 
    
 





Diagnosis: Medium sized round Prediscosphaera bearing a central structure in the form 
of an “x.” Ends of the “x” can slightly taper. 
 
Description: Medium sized, round to slightly elliptical form of the P. columnata clade 
with tapering, petal-like “x” in central area. Dark extinction lines split stem support 
struts. Petal-like shape is more pronounced in overgrown specimens. Average height and 
width range from 5-7 µm. Angle between stem support struts approximately 90 degrees. 
Eccentricity can range from about 1.1 to 1.25. (N=30).  
 
    







Description: Medium sized, elliptical morphotype of the P. columnata clade with a 
slightly elongated, orthogonal “x” stem support structure. Outer rim large compared to 
small inner rim. Average height and width range from 4.5-6 µm to 4-5 µm, respectively. 
Angle between central area end members remains constant at about 90 degrees. 
Eccentricity can range from 1.1 to 1.25. (N=30).  
 
    
 





Description: Round to slightly elliptical member of the P. columnata clade with a 
curving “x” in central area in the shape of an “H.” Birefringence in cross polarized light 
is distinctly dim relative to other members of the P. columnata clade. Average height and 
width range from 4.5 to 7 µm, depending on preservation. Angle between central area 
end members is about 90 degrees. (N=30). This morphotype is rare in the ODP 171b 
material.  
 
    
 







Description: Medium sized Prediscosphaera, slightly elliptical with an inner rim that is 
relatively bright in cross polarized light. Stem support struts are distinctly tapered distally 
and overlap the elements of the inner rim. Average height and width range can from 5 to 
7 µm. Angle between stem support struts approximately 90 degrees. Eccentricity ranges 
from 1.04 to 1.07, with an average of 1.05. (N=30).  
 
    
 





Descriptions: Small sized, round morphotype of the P. columnata clade bearing a central 
area “x” composed of slightly offset stem support struts that appear to gyre. Average 
height and width range from about 4 to 5 µm. Angle between stem support struts 
approximately 90 degrees, although the proximal ends of the struts are offset. (N=30).  
 
    
  







Description: Elliptical morphotype of the P. columnata clade bearing thin stem support 
struts with pronounced, distal ends. Large outer rim compared to small inner rim. 
Average height and width range from 5-7 µm to 4-6 µm, respectively. Angle between 
central area end members approximately 90 degrees Eccentricity ranges from 1.1 to 1.25 
(N=30).  
 
    

















APPENDIX  B – ABUNDANCE RAW DATA  
         























































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
99 1 4.89 4.67 1.05 0.88 0.58 45 2.48 2.26 1.10 0 1 0
99 2 4.16 3.87 1.08 0.80 0.29 55 2.41 2.19 1.10 0 0 0
99 3 3.80 3.21 1.18 0.73 0.44 45 2.34 2.19 1.07 0 0 0
99 4 6.50 6.20 1.05 1.02 0.66 45 3.80 3.50 1.08 0 0 0
99 5 6.42 6.20 1.04 0.80 0.44 45 3.58 3.43 1.04 0 0 0
99 6 6.79 6.50 1.04 1.09 0.58 45 3.94 3.87 1.02 0 0 0
99 7 3.21 2.99 1.07 0.73 0.29 45 2.12 2.04 1.04 0 0 1
99 8 6.06 5.91 1.02 0.80 0.51 45 3.21 2.99 1.07 0 0 0
99 9 4.45 4.23 1.05 0.66 0.44 45 2.55 2.48 1.03 0 0 0
99 10 4.89 4.74 1.03 0.95 0.44 45 2.63 2.34 1.13 0 0 0
99 11 4.01 3.21 1.25 0.66 0.36 0 2.55 1.75 1.46 0 0 0
99 12 4.60 4.45 1.03 0.95 0.36 45 2.55 2.41 1.06 0 1 1
99 13 4.31 4.09 1.05 0.88 0.36 43 2.12 1.97 1.07 0 0 0
99 14 4.16 4.01 1.04 0.88 0.36 45 2.34 2.12 1.10 0 1 0
99 15 3.87 2.99 1.29 0.51 0.36 4 2.92 2.12 1.38 0 0 0
99 16 4.45 4.16 1.07 0.88 0.44 45 2.41 2.19 1.10 0 0 0
99 17 3.94 3.80 1.04 0.88 0.36 45 2.34 2.19 1.07 0 0 0
99 18 4.74 4.60 1.03 0.88 0.36 45 2.70 2.48 1.09 0 0 0
99 19 4.53 4.45 1.02 0.88 0.44 45 2.34 2.19 1.07 0 1 0
99 20 4.60 4.53 1.02 0.88 0.44 45 2.55 2.34 1.09 0 0 0
99 21 6.06 5.77 1.05 1.31 0.66 45 3.07 2.92 1.05 0 0 0
99 22 3.87 2.77 1.39 0.44 0.29 0 2.63 1.90 1.38 0 0 0
99 23 4.09 3.87 1.06 0.95 0.44 45 2.70 2.41 1.12 0 1 0
99 24 5.40 4.38 1.23 1.02 0.44 45 2.55 2.41 1.06 0 0 0
99 25 5.69 5.33 1.07 0.95 0.44 45 2.92 2.77 1.05 0 0 0
99 26 3.94 3.80 1.04 0.80 0.29 45 2.41 2.19 1.10 0 0 0
99 27 5.04 4.82 1.05 0.95 0.44 45 2.41 2.26 1.06 0 0 0
99 28 4.23 3.94 1.07 0.66 0.36 44 2.48 2.41 1.03 0 0 0
99 29 3.65 2.99 1.22 0.58 0.29 7 2.26 1.75 1.29 0 0 0
99 30 4.23 3.58 1.18 0.80 0.44 45 2.19 1.97 1.11 0 1 0
98 1 4.38 4.16 1.05 1.02 0.51 45 2.34 2.19 1.07 0 0 0
98 2 3.80 3.58 1.06 0.80 0.29 44 2.34 2.26 1.03 0 0 0
98 3 4.74 4.53 1.05 0.95 0.29 45 2.70 2.63 1.03 0 0 0
98 4 5.26 5.18 1.01 1.09 0.44 45 2.41 2.26 1.06 0 0 0
98 5 6.20 5.84 1.06 1.24 0.29 45 3.43 3.07 1.12 0 1 1
98 6 5.26 5.11 1.03 1.17 0.29 45 2.70 2.55 1.06 0 0 0
98 7 6.06 5.91 1.02 0.88 0.36 45 3.50 3.50 1.00 0 0 0
98 8 5.55 5.47 1.01 1.02 0.36 44 3.21 3.14 1.02 0 0 0
98 9 4.89 4.53 1.08 0.95 0.44 45 2.92 2.85 1.03 0 0 0
98 10 5.69 5.47 1.04 1.09 0.58 45 2.99 2.77 1.08 0 0 0
98 11 6.57 6.20 1.06 1.39 0.44 45 3.14 2.92 1.08 0 0 0
98 12 5.77 5.55 1.04 1.39 0.66 45 3.36 3.21 1.05 0 0 0
98 13 5.11 4.96 1.03 1.17 0.44 45 2.55 2.34 1.09 0 0 0
98 14 5.18 4.82 1.08 1.17 0.51 44 3.21 3.14 1.02 0 0 0
98 15 8.47 7.81 1.08 1.31 0.51 45 4.67 4.09 1.14 0 1 0
98 16 5.55 5.18 1.07 1.31 0.51 45 3.21 2.99 1.07 0 0 0
98 17 5.91 5.77 1.03 1.39 0.44 45 3.14 2.85 1.10 0 0 0
98 18 4.82 4.67 1.03 0.95 0.36 45 2.41 2.34 1.03 0 0 0
98 19 4.45 4.23 1.05 1.02 0.36 44 2.12 1.90 1.12 0 0 0
98 20 6.50 6.42 1.01 1.31 0.44 45 3.43 3.36 1.02 0 0 0
98 21 6.35 6.28 1.01 1.39 0.58 45 2.99 2.77 1.08 0 0 0
98 22 4.31 4.16 1.04 0.88 0.44 55 2.34 2.19 1.07 0 0 1
98 23 5.77 5.47 1.05 1.39 0.51 45 2.92 2.55 1.14 0 0 0
98 24 6.50 6.35 1.02 0.88 0.44 45 3.58 3.50 1.02 0 0 0
98 25 4.96 4.96 1.00 0.95 0.36 45 3.36 3.14 1.07 0 0 0
98 26 4.38 4.23 1.03 0.95 0.44 44 2.12 1.97 1.07 0 0 0
98 27 5.47 5.18 1.06 1.02 0.44 45 2.70 2.63 1.03 0 0 0
98 28 4.67 4.45 1.05 0.80 0.44 46 2.19 2.12 1.03 0 0 0
98 29 5.62 5.47 1.03 1.02 0.44 45 3.21 3.07 1.05 0 0 0
98 30 5.99 5.62 1.06 1.02 0.51 45 3.21 3.14 1.02 0 0 0
97 1 4.38 4.16 1.05 1.02 0.51 45 2.34 2.19 1.07 0 0 0
97 2 3.80 3.58 1.06 0.80 0.29 44 2.34 2.26 1.03 0 0 0
97 3 4.74 4.53 1.05 0.95 0.29 45 2.70 2.63 1.03 0 0 0
97 4 5.26 5.18 1.01 1.09 0.44 45 2.41 2.26 1.06 0 0 0
97 5 6.20 5.84 1.06 1.24 0.29 45 3.43 3.07 1.12 0 1 1
97 6 5.26 5.11 1.03 1.17 0.29 45 2.70 2.55 1.06 0 0 0
97 7 6.06 5.91 1.02 0.88 0.36 45 3.50 3.50 1.00 0 0 0
97 8 5.55 5.47 1.01 1.02 0.36 44 3.21 3.14 1.02 0 0 0
97 9 4.89 4.53 1.08 0.95 0.44 45 2.92 2.85 1.03 0 0 0
97 10 5.69 5.47 1.04 1.09 0.58 45 2.99 2.77 1.08 0 0 0
97 11 6.57 6.20 1.06 1.39 0.44 45 3.14 2.92 1.08 0 0 0
97 12 5.77 5.55 1.04 1.39 0.66 45 3.36 3.21 1.05 0 0 0
97 13 5.11 4.96 1.03 1.17 0.44 45 2.55 2.34 1.09 0 0 0
97 14 5.18 4.82 1.08 1.17 0.51 44 3.21 3.14 1.02 0 0 0
97 15 8.47 7.81 1.08 1.31 0.51 45 4.67 4.09 1.14 0 1 0
97 16 5.55 5.18 1.07 1.31 0.51 45 3.21 2.99 1.07 0 0 0
97 17 5.91 5.77 1.03 1.39 0.44 45 3.14 2.85 1.10 0 0 0
97 18 4.82 4.67 1.03 0.95 0.36 45 2.41 2.34 1.03 0 0 0
97 19 4.45 4.23 1.05 1.02 0.36 44 2.12 1.90 1.12 0 0 0










































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
97 21 6.35 6.28 1.01 1.39 0.58 45 2.99 2.77 1.08 0 0 0
97 22 4.31 4.16 1.04 0.88 0.44 55 2.34 2.19 1.07 0 0 1
97 23 5.77 5.47 1.05 1.39 0.51 45 2.92 2.55 1.14 0 0 0
97 24 6.50 6.35 1.02 0.88 0.44 45 3.58 3.50 1.02 0 0 0
97 25 4.96 4.96 1.00 0.95 0.36 45 3.36 3.14 1.07 0 0 0
97 26 4.38 4.23 1.03 0.95 0.44 44 2.12 1.97 1.07 0 0 0
97 27 5.47 5.18 1.06 1.02 0.44 45 2.70 2.63 1.03 0 0 0
97 28 4.67 4.45 1.05 0.80 0.44 46 2.19 2.12 1.03 0 0 0
97 29 5.62 5.47 1.03 1.02 0.44 45 3.21 3.07 1.05 0 0 0
97 30 5.99 5.62 1.06 1.02 0.51 45 3.21 3.14 1.02 0 0 0
96 1 5.77 5.62 1.03 1.46 0.51 45 2.92 2.77 1.05 0 0 0
96 2 6.28 6.28 1.00 1.09 0.58 45 3.36 3.07 1.10 0 0 0
96 3 5.55 5.40 1.03 1.31 0.51 45 2.34 2.19 1.07 0 0 0
96 4 4.60 4.53 1.02 1.02 0.36 44 2.41 2.26 1.06 0 0 0
96 5 5.33 5.18 1.03 0.95 0.29 45 2.77 2.63 1.06 0 0 0
96 6 3.72 3.72 1.00 0.66 0.36 44 2.19 1.97 1.11 0 0 0
96 7 6.20 5.99 1.04 1.53 0.29 45 3.14 2.99 1.05 0 0 0
96 8 4.89 4.82 1.02 1.17 0.51 45 2.12 1.97 1.07 0 0 0
96 9 4.45 3.07 1.45 0.58 0.36 0 2.63 1.61 1.64 0 0 0
96 10 6.64 6.42 1.03 1.31 0.44 45 3.72 3.65 1.02 0 0 0
96 11 6.35 6.35 1.00 1.02 0.36 45 2.99 2.92 1.03 0 0 0
96 12 6.35 6.28 1.01 1.17 0.36 45 2.77 2.55 1.09 0 0 0
96 13 4.67 3.72 1.25 0.80 0.44 3 2.63 1.68 1.57 0 0 0
96 14 6.20 5.69 1.09 1.24 0.51 46 2.92 2.55 1.14 0 0 0
96 15 5.77 5.55 1.04 1.31 0.36 45 3.07 2.85 1.08 0 0 0
96 16 4.96 4.67 1.06 0.58 0.44 45 3.21 2.99 1.07 0 0 0
96 17 5.77 5.69 1.01 1.17 0.44 44 3.21 2.99 1.07 0 0 0
96 18 6.42 6.35 1.01 1.31 0.44 45 3.50 3.28 1.07 0 0 0
96 19 5.04 4.01 1.25 0.95 0.36 45 2.41 2.26 1.06 0 0 0
96 20 7.01 6.86 1.02 1.24 0.44 45 4.01 3.87 1.04 0 0 0
96 21 4.74 4.60 1.03 0.95 0.44 45 2.55 2.41 1.06 0 0 0
96 22 4.96 4.60 1.08 0.95 0.29 45 2.12 2.12 1.00 0 0 1
96 23 3.72 3.58 1.04 0.73 0.44 45 1.97 1.82 1.08 0 0 0
96 24 6.06 5.91 1.02 1.09 0.36 45 3.14 3.14 1.00 0 0 0
96 25 5.99 5.84 1.03 1.46 0.58 45 3.72 3.50 1.06 0 0 0
96 26 5.91 5.55 1.07 1.24 0.44 45 3.21 3.21 1.00 0 0 0
96 27 4.45 4.01 1.11 0.73 0.44 45 2.77 2.48 1.12 0 0 0
96 28 4.60 4.45 1.03 1.09 0.44 45 3.14 2.99 1.05 0 0 0
96 29 4.53 3.28 1.38 0.58 0.29 5 2.92 1.82 1.60 0 0 0
96 30 4.23 3.94 1.07 1.02 0.29 43 2.19 2.04 1.07 0 0 0
95 1 4.74 4.53 1.05 0.80 0.36 44 2.26 2.12 1.07 0 0 0
95 2 5.99 5.69 1.05 1.39 0.66 45 3.28 2.92 1.13 0 0 0
95 3 4.53 3.21 1.41 0.58 0.36 0 2.70 1.82 1.48 0 0 0
95 4 4.82 4.60 1.05 1.02 0.36 45 2.26 2.12 1.07 0 0 0
95 5 4.45 3.87 1.15 0.66 0.44 46 2.26 2.04 1.11 0 0 0
95 6 3.72 3.58 1.04 0.66 0.58 45 2.26 2.12 1.07 0 0 1
95 7 5.33 5.18 1.03 1.39 0.44 45 2.55 2.41 1.06 0 0 0
95 8 4.53 3.65 1.24 0.66 0.44 45 1.97 1.75 1.13 0 0 0
95 9 6.50 6.35 1.02 1.31 0.36 45 3.43 3.36 1.02 0 0 1
95 10 5.11 4.96 1.03 1.53 0.36 45 2.26 2.19 1.03 0 0 0
95 11 4.01 3.80 1.06 0.73 0.36 45 2.34 2.12 1.10 0 1 0
95 12 5.69 5.55 1.03 1.31 0.51 45 2.77 2.63 1.06 0 0 0
95 13 3.43 3.28 1.04 0.58 0.29 45 1.90 1.75 1.08 0 0 0
95 14 4.89 4.74 1.03 1.02 0.51 45 2.48 2.41 1.03 0 0 0
95 15 4.23 3.36 1.26 0.58 0.44 4 2.48 1.68 1.48 0 0 0
95 16 4.23 4.01 1.05 0.80 0.29 45 2.26 2.12 1.07 0 0 0
95 17 4.01 3.80 1.06 0.66 0.36 45 2.41 2.26 1.06 0 0 0
95 18 6.06 5.84 1.04 1.09 0.51 45 2.92 2.63 1.11 0 0 0
95 19 5.26 5.11 1.03 0.88 0.51 43 2.34 2.19 1.07 0 0 0
95 20 4.74 4.60 1.03 0.80 0.44 45 2.19 2.04 1.07 0 0 0
95 21 4.60 3.43 1.34 0.73 0.44 45 1.97 1.82 1.08 0 0 0
95 22 4.74 4.23 1.12 0.80 0.44 45 1.90 1.82 1.04 0 0 0
95 23 4.45 4.23 1.05 0.95 0.44 45 2.55 2.48 1.03 0 0 0
95 24 5.04 4.96 1.01 1.17 0.44 45 2.41 2.26 1.06 0 0 0
95 25 4.23 3.65 1.16 0.80 0.44 45 1.82 1.68 1.09 0 0 0
95 26 4.38 4.31 1.02 0.73 0.44 45 1.97 1.82 1.08 0 0 0
95 27 5.11 4.89 1.04 0.95 0.36 44 2.63 2.55 1.03 0 1 0
95 28 6.06 5.91 1.02 1.17 0.51 45 2.99 2.92 1.03 0 0 0
95 29 4.53 4.01 1.13 0.73 0.29 45 1.82 1.68 1.09 0 0 0
95 30 3.87 3.80 1.02 0.73 0.44 45 2.04 1.97 1.04 0 0 0
94 1 4.23 3.87 1.09 0.80 0.44 43 1.97 1.90 1.04 0 0 0
94 2 5.77 5.77 1.00 1.09 0.36 45 2.92 2.85 1.03 0 0 0
94 3 4.53 4.09 1.11 0.80 0.44 44 2.41 2.12 1.14 0 0 0
94 4 6.64 6.50 1.02 1.09 0.44 45 3.28 3.07 1.07 0 0 0
94 5 3.65 3.58 1.02 0.73 0.44 45 2.04 1.97 1.04 0 0 0
94 6 4.67 4.60 1.02 1.09 0.44 45 2.26 2.12 1.07 0 0 0
94 7 3.65 3.50 1.04 0.58 0.36 45 2.12 2.04 1.04 0 0 0
94 8 5.04 4.89 1.03 0.73 0.51 45 2.12 2.04 1.04 0 0 0
94 9 4.53 4.23 1.07 0.95 0.44 46 2.34 2.12 1.10 0 0 0
94 10 4.23 4.16 1.02 1.02 0.44 45 2.19 2.12 1.03 0 0 0
94 11 5.40 5.26 1.03 0.80 0.44 45 3.14 3.14 1.00 0 0 0
94 12 4.60 3.94 1.17 0.80 0.44 15 2.26 1.53 1.48 0 0 0
94 13 4.31 4.01 1.07 0.58 0.29 45 2.19 1.97 1.11 0 0 0










































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
94 15 5.11 5.04 1.01 1.24 0.36 45 2.19 2.12 1.03 0 0 0
94 16 3.65 3.58 1.02 0.80 0.36 45 2.12 1.82 1.16 0 0 0
94 17 4.45 4.31 1.03 0.88 0.29 45 2.34 2.12 1.10 0 0 0
94 18 5.04 4.82 1.05 0.88 0.44 45 2.77 2.77 1.00 0 0 0
94 19 4.31 4.23 1.02 0.95 0.44 45 2.63 2.48 1.06 0 0 0
94 20 3.94 3.80 1.04 0.95 0.44 45 2.77 2.55 1.09 0 0 0
94 21 3.87 3.80 1.02 0.73 0.36 45 2.04 1.97 1.04 0 0 0
94 22 5.69 5.55 1.03 1.17 0.44 45 2.92 2.77 1.05 0 0 0
94 23 4.67 4.60 1.02 1.02 0.66 45 2.55 2.48 1.03 0 0 0
94 24 5.11 5.04 1.01 1.17 0.36 45 2.12 2.04 1.04 0 0 0
94 25 4.74 4.60 1.03 0.95 0.44 45 2.99 2.77 1.08 0 1 0
94 26 5.99 5.91 1.01 1.09 0.44 45 3.28 3.07 1.07 0 0 0
94 27 4.31 4.09 1.05 0.66 0.36 44 2.34 2.04 1.14 0 0 0
94 28 4.82 4.53 1.06 0.80 0.44 45 2.55 2.41 1.06 0 0 0
94 29 5.47 5.40 1.01 1.09 0.44 45 2.55 2.41 1.06 0 0 0
94 30 6.64 6.50 1.02 1.24 0.58 45 3.28 3.21 1.02 0 0 0
93 1 5.69 5.55 1.03 1.31 0.51 45 2.99 2.85 1.05 0 0 0
93 2 4.60 4.45 1.03 0.95 0.36 45 2.26 2.12 1.07 0 0 0
93 3 5.26 5.18 1.01 1.24 0.36 45 2.48 2.34 1.06 0 0 0
93 4 4.09 3.94 1.04 0.80 0.44 45 2.12 2.04 1.04 0 0 0
93 5 3.14 2.99 1.05 0.58 0.44 44 1.82 1.75 1.04 0 0 0
93 6 4.53 4.45 1.02 1.24 0.44 45 2.26 2.12 1.07 0 0 0
93 7 3.50 3.36 1.04 0.44 0.29 45 2.12 1.97 1.07 0 0 0
93 8 4.67 4.16 1.12 0.95 0.36 45 2.70 2.55 1.06 0 0 0
93 9 4.53 4.53 1.00 1.17 0.44 45 2.26 2.04 1.11 0 0 0
93 10 5.40 5.11 1.06 0.95 0.44 45 2.34 2.26 1.03 0 0 0
93 11 4.60 4.45 1.03 1.17 0.44 45 2.41 2.26 1.06 0 0 0
93 12 5.55 4.16 1.33 0.73 0.36 38 2.92 2.34 1.25 0 0 0
93 13 5.26 4.96 1.06 0.73 0.51 46 2.99 2.70 1.11 0 0 0
93 14 5.55 5.04 1.10 1.17 0.58 45 2.48 2.41 1.03 0 0 0
93 15 4.67 4.60 1.02 0.88 0.44 45 2.41 2.41 1.00 0 0 0
93 16 7.15 7.01 1.02 1.31 0.73 45 3.72 3.65 1.02 0 0 0
93 17 4.01 3.80 1.06 0.80 0.36 44 2.26 2.12 1.07 0 0 0
93 18 5.47 5.33 1.03 1.02 0.36 45 3.21 3.07 1.05 0 1 0
93 19 5.47 5.26 1.04 1.02 0.36 45 2.63 2.34 1.13 0 0 1
93 20 5.11 4.82 1.06 0.95 0.58 45 2.48 2.26 1.10 0 1 0
93 21 7.81 7.59 1.03 1.24 0.36 45 4.89 4.67 1.05 0 0 0
93 22 3.94 3.80 1.04 0.88 0.29 45 1.97 1.90 1.04 0 0 0
93 23 3.14 2.99 1.05 0.58 0.36 45 1.97 1.82 1.08 0 0 0
93 24 6.20 6.06 1.02 1.31 0.66 45 3.21 3.14 1.02 0 0 0
93 25 5.04 4.67 1.08 1.02 0.44 45 2.70 2.48 1.09 0 0 0
93 26 3.80 3.65 1.04 1.17 0.44 45 1.82 1.75 1.04 0 0 0
93 27 5.55 5.18 1.07 0.95 0.51 45 2.99 2.77 1.08 0 0 0
93 28 4.53 4.16 1.09 1.02 0.51 45 2.34 2.04 1.14 0 0 1
93 29 5.33 5.11 1.04 1.09 0.44 45 2.77 2.70 1.03 0 0 0
93 30 4.45 4.38 1.02 1.24 0.29 45 2.48 2.34 1.06 0 0 0
92 1 4.45 4.31 1.03 0.88 0.36 43 2.55 2.48 1.03 0 0 0
92 2 4.53 4.38 1.03 0.88 0.44 45 2.63 2.48 1.06 0 0 0
92 3 4.45 4.23 1.05 0.73 0.51 44 2.41 2.34 1.03 0 0 0
92 4 4.31 4.09 1.05 0.88 0.29 45 2.12 1.90 1.12 0 0 0
92 5 4.45 4.23 1.05 0.95 0.36 45 2.77 2.63 1.06 0 0 0
92 6 5.18 4.01 1.29 0.80 0.36 55 2.55 2.55 1.00 0 0 0
92 7 6.28 6.28 1.00 1.17 0.51 45 3.50 3.28 1.07 0 0 0
92 8 3.36 2.70 1.24 0.58 0.44 8 1.90 1.53 1.24 0 0 0
92 9 4.53 4.45 1.02 0.80 0.29 45 2.99 2.85 1.05 0 0 0
92 10 3.65 3.50 1.04 0.66 0.44 45 1.75 1.68 1.04 0 0 0
92 11 3.50 3.43 1.02 0.88 0.36 44 2.04 1.97 1.04 0 0 0
92 12 4.96 4.89 1.01 1.24 0.58 45 3.07 2.92 1.05 0 0 0
92 13 4.82 4.60 1.05 0.88 0.51 45 2.77 2.48 1.12 0 1 1
92 14 6.79 6.28 1.08 1.24 0.58 45 3.50 3.28 1.07 0 0 0
92 15 5.04 4.89 1.03 1.53 0.51 45 3.07 2.92 1.05 0 0 0
92 16 5.99 5.33 1.12 1.17 0.36 55 3.36 3.14 1.07 0 0 0
92 17 3.87 3.80 1.02 0.95 0.36 45 2.19 2.04 1.07 0 0 0
92 18 3.94 3.72 1.06 0.88 0.44 45 2.26 2.12 1.07 0 0 0
92 19 4.31 3.94 1.09 0.95 0.29 46 1.82 1.68 1.09 0 0 0
92 20 3.80 3.58 1.06 0.66 0.36 45 2.70 2.48 1.09 0 0 0
92 21 4.38 2.92 1.50 0.44 0.29 9 2.77 1.68 1.65 0 0 0
92 22 3.72 3.65 1.02 0.80 0.36 45 2.85 2.55 1.11 0 0 0
92 23 6.20 6.13 1.01 1.31 0.51 45 3.28 3.14 1.05 0 0 0
92 24 4.67 4.45 1.05 0.73 0.44 45 2.12 1.97 1.07 0 0 0
92 25 6.93 6.42 1.08 1.24 0.51 45 3.80 3.58 1.06 0 0 0
92 26 4.67 4.38 1.07 0.88 0.36 45 3.07 2.92 1.05 0 1 0
92 27 5.18 5.04 1.03 1.39 0.29 45 3.14 2.99 1.05 0 0 0
92 28 4.23 4.09 1.04 0.95 0.44 45 2.70 2.63 1.03 0 0 0
92 29 3.72 3.43 1.09 0.73 0.29 45 1.90 1.82 1.04 0 0 0
92 30 5.69 5.47 1.04 1.39 0.36 45 2.92 2.77 1.05 0 0 0
91 1 3.65 3.58 1.02 0.73 0.44 45 2.12 1.97 1.07 0 0 0
91 2 3.50 3.36 1.04 0.80 0.36 46 2.19 2.04 1.07 0 0 0
91 3 3.65 3.50 1.04 0.88 0.29 45 2.12 2.04 1.04 0 0 0
91 4 3.58 3.50 1.02 0.95 0.36 44 2.19 1.97 1.11 0 0 0
91 5 4.23 4.09 1.04 1.09 0.44 45 2.70 2.63 1.03 0 0 0
91 6 3.72 3.65 1.02 0.73 0.36 45 1.97 1.82 1.08 0 0 0
91 7 4.38 4.16 1.05 0.95 0.29 45 2.92 2.70 1.08 0 0 0
91 8 3.65 3.43 1.06 0.73 0.36 45 2.04 1.97 1.04 0 0 0











































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
91 10 5.26 5.18 1.01 1.24 0.51 45 3.14 2.99 1.05 0 0 0
91 11 3.65 3.58 1.02 0.80 0.36 44 2.04 1.97 1.04 0 0 0
91 12 5.26 5.11 1.03 1.17 0.44 45 3.28 3.14 1.05 0 0 0
91 13 6.35 6.13 1.04 1.46 0.36 45 3.72 3.58 1.04 0 0 0
91 14 4.01 3.87 1.04 1.17 0.51 44 2.19 2.04 1.07 0 0 0
91 15 5.18 5.04 1.03 0.95 0.51 45 2.77 2.63 1.06 0 0 0
91 16 4.38 4.23 1.03 0.95 0.29 45 2.92 2.77 1.05 0 0 0
91 17 3.65 3.50 1.04 0.73 0.36 45 2.04 1.97 1.04 0 0 0
91 18 3.87 3.80 1.02 0.73 0.36 45 2.19 2.04 1.07 0 0 0
91 19 5.18 5.11 1.01 1.24 0.44 45 2.99 2.92 1.03 0 0 0
91 20 3.65 3.58 1.02 0.80 0.29 44 2.04 1.90 1.08 0 0 0
91 21 5.26 5.11 1.03 1.17 0.44 45 3.14 3.07 1.02 0 0 0
91 22 6.06 5.84 1.04 1.31 0.58 45 3.65 3.43 1.06 0 0 0
91 23 4.09 3.87 1.06 1.02 0.51 44 2.26 2.12 1.07 0 0 0
91 24 3.65 3.58 1.02 0.73 0.44 45 2.12 1.97 1.07 0 0 0
91 25 3.50 3.43 1.02 0.80 0.36 46 2.19 2.04 1.07 0 0 0
91 26 3.65 3.50 1.04 0.88 0.29 45 2.12 2.04 1.04 0 0 0
91 27 3.58 3.50 1.02 1.02 0.36 44 2.19 1.97 1.11 0 0 0
91 28 4.23 4.09 1.04 0.95 0.44 45 2.70 2.63 1.03 0 0 0
91 29 3.65 3.65 1.00 0.80 0.36 45 1.97 1.90 1.04 0 0 0
91 30 4.38 4.31 1.02 0.88 0.36 45 2.55 2.34 1.09 0 0 0
90 1 5.11 4.96 1.03 1.46 0.36 45 2.55 2.41 1.06 0 0 0
90 2 6.28 6.20 1.01 1.68 0.44 45 3.50 3.36 1.04 0 0 0
90 3 4.45 4.38 1.02 0.95 0.36 45 2.48 2.41 1.03 0 0 0
90 4 4.60 4.23 1.09 0.95 0.29 44 2.41 2.26 1.06 0 0 0
90 5 6.35 6.28 1.01 1.09 0.44 45 3.14 3.07 1.02 0 0 0
90 6 5.11 4.96 1.03 1.46 0.44 46 2.26 2.12 1.07 0 0 0
90 7 4.96 4.82 1.03 1.53 0.51 45 2.48 2.34 1.06 0 0 0
90 8 4.96 4.67 1.06 1.02 0.29 45 2.48 2.26 1.10 0 0 0
90 9 6.57 6.35 1.03 1.31 0.51 45 3.50 3.28 1.07 0 0 0
90 10 4.82 4.53 1.06 0.88 0.29 44 2.34 2.19 1.07 0 0 0
90 11 4.96 4.89 1.01 1.31 0.36 45 2.63 2.48 1.06 0 0 0
90 12 4.74 4.53 1.05 0.95 0.29 45 2.34 2.12 1.10 0 0 0
90 13 6.50 6.28 1.03 1.31 0.44 45 3.36 3.28 1.02 0 0 0
90 14 6.35 6.13 1.04 1.31 0.51 45 3.36 3.28 1.02 0 0 0
90 15 5.04 4.45 1.13 0.95 0.36 47 2.34 2.19 1.07 0 0 0
90 16 4.23 4.09 1.04 0.88 0.29 45 2.26 2.12 1.07 0 0 0
90 17 5.33 4.96 1.07 1.02 0.36 45 2.70 2.55 1.06 0 0 0
90 18 4.60 4.45 1.03 1.09 0.36 45 2.48 2.34 1.06 0 0 0
90 19 5.40 3.94 1.37 0.73 0.36 7 2.99 2.19 1.37 0 1 0
90 20 4.60 4.31 1.07 0.88 0.36 45 2.48 2.41 1.03 0 0 0
90 21 4.60 4.45 1.03 0.80 0.36 43 2.34 2.26 1.03 0 0 0
90 22 6.42 6.28 1.02 1.39 0.51 45 3.28 3.14 1.05 0 0 0
90 23 5.55 4.74 1.17 1.02 0.44 45 2.48 2.48 1.00 0 1 0
90 24 5.11 4.45 1.15 0.95 0.44 45 2.26 2.04 1.11 0 0 0
90 25 6.28 6.06 1.04 1.24 0.44 45 3.28 3.07 1.07 0 0 0
90 26 4.67 4.38 1.07 0.95 0.36 45 2.34 2.12 1.10 0 0 0
90 27 4.82 4.60 1.05 1.24 0.44 45 2.41 2.19 1.10 0 0 0
90 28 5.04 4.67 1.08 1.09 0.44 46 2.34 2.12 1.10 0 0 0
90 29 3.87 3.65 1.06 1.02 0.36 45 1.82 1.61 1.14 0 0 0
89 1 4.74 4.67 1.02 0.95 0.44 45 2.63 2.48 1.06 0 0 0
89 2 5.99 5.84 1.03 1.39 0.44 45 2.92 2.77 1.05 0 0 0
89 3 7.59 7.37 1.03 1.53 0.51 45 3.72 3.65 1.02 0 0 0
89 4 4.89 4.74 1.03 1.24 0.36 45 2.34 2.19 1.07 0 0 0
89 5 4.45 4.31 1.03 1.09 0.58 44 2.34 2.26 1.03 0 0 0
89 6 5.77 5.69 1.01 1.24 0.51 46 2.92 2.77 1.05 0 0 0
89 7 4.09 3.94 1.04 1.17 0.36 45 1.75 1.61 1.09 0 0 0
89 8 3.58 3.43 1.04 0.95 0.36 44 1.75 1.68 1.04 0 0 0
89 9 5.33 5.18 1.03 0.95 0.29 45 2.70 2.55 1.06 0 0 0
89 10 6.50 6.35 1.02 1.46 0.51 45 3.21 3.07 1.05 0 0 0
89 11 4.53 3.87 1.17 0.95 0.29 45 2.48 2.41 1.03 0 0 0
89 12 6.72 6.64 1.01 1.39 0.44 45 3.50 3.50 1.00 0 0 0
89 13 4.89 4.60 1.06 0.88 0.36 45 2.55 2.41 1.06 0 0 0
89 14 4.01 3.07 1.31 0.73 0.29 0 2.12 1.46 1.45 0 0 0
89 15 4.53 4.45 1.02 0.95 0.29 46 1.68 1.61 1.05 0 0 0
89 16 6.42 6.13 1.05 1.02 0.36 45 2.99 2.85 1.05 0 0 0
89 17 5.18 5.04 1.03 1.17 0.51 43 2.63 2.48 1.06 0 0 0
89 18 6.35 6.13 1.04 1.31 0.44 45 2.99 2.99 1.00 0 0 0
89 19 4.74 4.45 1.07 0.80 0.29 45 1.97 1.90 1.04 0 0 0
89 20 6.42 6.20 1.04 1.17 0.44 45 3.43 3.28 1.04 0 0 0
89 21 4.82 4.74 1.02 1.09 0.36 45 2.19 2.19 1.00 0 0 0
89 22 6.42 6.28 1.02 1.39 0.51 45 3.28 3.14 1.05 0 0 0
89 23 4.74 4.74 1.00 1.09 0.36 44 2.48 2.41 1.03 0 0 0
89 24 3.58 3.43 1.04 0.80 0.29 45 2.12 1.97 1.07 0 0 0
89 25 4.31 4.09 1.05 0.95 0.29 45 1.82 1.75 1.04 0 0 0
89 26 5.55 5.40 1.03 1.02 0.51 45 2.55 2.48 1.03 0 0 0
89 27 5.62 5.47 1.03 1.24 0.51 44 2.55 2.41 1.06 0 0 0
89 28 6.06 5.33 1.14 1.24 0.58 45 2.12 2.04 1.04 0 0 0
89 29 5.91 5.77 1.03 1.39 0.44 45 2.70 2.55 1.06 0 0 0
89 30 3.94 3.87 1.02 0.95 0.36 45 2.04 1.90 1.08 0 0 0
88 1 4.89 4.74 1.03 1.09 0.58 45 2.55 2.41 1.06 0 0 0
88 2 6.13 5.91 1.04 0.95 0.44 46 3.36 3.21 1.05 0 0 0
88 3 5.55 5.26 1.06 0.95 0.44 50 3.21 3.07 1.05 0 1 1










































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
88 5 4.74 4.53 1.05 0.88 0.36 45 2.55 2.34 1.09 0 0 1
88 6 6.20 5.99 1.04 1.53 0.58 45 2.92 2.77 1.05 0 0 0
88 7 4.74 4.53 1.05 0.88 0.36 46 2.63 2.48 1.06 0 0 0
88 8 3.36 3.14 1.07 0.66 0.36 44 2.12 1.90 1.12 0 0 0
88 9 4.74 4.53 1.05 1.02 0.36 45 2.26 2.19 1.03 0 0 0
88 10 4.31 4.16 1.04 1.17 0.44 44 2.48 2.34 1.06 0 0 0
88 11 3.58 3.43 1.04 0.95 0.29 45 1.82 1.68 1.09 0 0 0
88 12 5.55 5.33 1.04 1.02 0.36 45 3.87 3.72 1.04 0 0 0
88 13 5.33 5.11 1.04 1.02 0.36 45 3.36 3.14 1.07 0 0 0
88 14 5.18 5.04 1.03 1.09 0.36 45 2.55 2.48 1.03 0 0 0
88 15 3.58 3.50 1.02 0.95 0.36 44 1.82 1.68 1.09 0 0 0
88 16 5.11 4.60 1.11 1.31 0.22 45 1.97 1.82 1.08 0 0 0
88 17 4.74 4.74 1.00 0.80 0.44 45 2.19 2.04 1.07 0 1 0
88 18 4.45 4.23 1.05 0.88 0.36 45 2.92 2.70 1.08 0 0 0
88 19 7.59 7.45 1.02 1.61 0.51 45 3.58 3.43 1.04 0 0 0
88 20 6.28 6.13 1.02 1.17 0.58 45 3.28 3.21 1.02 0 0 0
88 21 5.18 4.96 1.04 1.17 0.44 45 2.55 2.48 1.03 0 0 0
88 22 3.72 3.14 1.19 0.44 0.29 4 2.19 1.75 1.25 0 0 0
88 23 3.72 3.58 1.04 0.88 0.44 44 1.82 1.68 1.09 0 0 0
88 24 3.65 3.58 1.02 0.73 0.36 45 1.97 1.90 1.04 0 0 0
88 25 4.09 4.01 1.02 0.95 0.44 46 2.12 1.97 1.07 0 1 0
88 26 4.53 4.31 1.05 1.02 0.36 45 2.12 2.12 1.00 0 0 0
88 27 5.04 4.89 1.03 1.31 0.58 45 2.77 2.55 1.09 0 0 0
88 28 5.47 5.26 1.04 0.95 0.44 45 2.70 2.41 1.12 0 0 0
88 29 5.55 4.89 1.13 0.88 0.36 45 2.55 2.19 1.17 0 1 0
88 30 4.82 3.87 1.25 0.80 0.44 46 1.97 1.90 1.04 0 0 0
87 1 4.38 4.23 1.03 1.02 0.36 45 2.55 2.48 1.03 0 0 0
87 2 4.45 4.31 1.03 0.95 0.44 46 2.48 2.34 1.06 0 0 0
87 3 3.87 3.72 1.04 1.09 0.36 45 1.82 1.75 1.04 0 0 0
87 4 4.09 3.94 1.04 1.09 0.29 44 1.75 1.68 1.04 0 0 0
87 5 5.04 4.89 1.03 1.09 0.29 45 2.04 1.90 1.08 0 0 0
87 6 4.74 4.60 1.03 1.17 0.36 45 2.48 2.34 1.06 0 0 0
87 7 3.94 3.94 1.00 0.80 0.29 45 2.34 2.12 1.10 0 0 0
87 8 4.74 4.60 1.03 1.24 0.44 45 2.48 2.41 1.03 0 0 0
87 9 5.04 4.89 1.03 1.39 0.51 45 2.55 2.34 1.09 0 0 0
87 10 4.60 4.45 1.03 1.09 0.44 45 2.41 2.34 1.03 0 0 0
87 11 4.74 4.53 1.05 1.17 0.29 44 2.48 2.34 1.06 0 0 0
87 12 4.23 4.09 1.04 0.95 0.29 45 2.34 2.26 1.03 0 0 0
87 13 3.72 3.58 1.04 0.88 0.29 45 1.53 1.46 1.05 0 0 0
87 14 3.50 3.36 1.04 0.95 0.36 44 1.82 1.68 1.09 0 0 0
87 15 5.04 4.89 1.03 1.17 0.29 45 2.55 2.41 1.06 0 0 0
87 16 5.69 4.31 1.32 0.80 0.44 0 3.50 2.12 1.66 0 0 0
87 17 4.96 4.82 1.03 1.09 0.36 45 2.70 2.55 1.06 0 0 0
87 18 4.45 4.31 1.03 0.95 0.44 45 1.90 1.75 1.08 1 0 0
87 19 5.40 5.18 1.04 1.17 0.36 46 3.43 3.28 1.04 0 0 0
87 20 4.74 4.60 1.03 1.02 0.44 45 2.48 2.34 1.06 0 0 0
87 21 5.18 5.04 1.03 1.17 0.36 45 2.12 1.97 1.07 0 1 0
87 22 3.65 3.50 1.04 0.88 0.44 45 2.41 2.26 1.06 0 0 0
87 23 3.72 3.07 1.21 0.51 0.44 0 2.48 1.68 1.48 0 0 0
87 24 4.38 3.65 1.20 0.66 0.51 0 2.63 1.82 1.44 0 0 0
87 25 4.38 4.31 1.02 1.17 0.44 45 2.48 2.41 1.03 0 0 0
87 26 4.82 3.72 1.29 1.02 0.44 45 2.63 2.41 1.09 0 0 0
87 27 4.82 4.60 1.05 0.88 0.29 44 2.41 2.34 1.03 0 0 0
87 28 5.40 5.33 1.01 1.02 0.29 45 3.14 3.07 1.02 0 0 0
87 29 4.38 4.09 1.07 0.88 0.36 45 1.97 1.90 1.04 0 0 0
87 30 4.96 4.89 1.01 1.24 0.44 46 2.41 2.26 1.06 0 0 0
86 1 4.45 4.38 1.02 1.02 0.29 45 1.90 1.90 1.00 0 1 0
86 2 6.13 5.91 1.04 1.24 0.29 45 2.85 2.77 1.03 0 0 0
86 3 5.69 5.47 1.04 1.31 0.29 45 2.92 2.77 1.05 0 0 0
86 4 5.69 5.33 1.07 0.80 0.36 45 3.21 3.14 1.02 0 0 0
86 5 6.86 6.35 1.08 1.09 0.29 45 4.31 4.01 1.07 0 0 0
86 6 5.99 5.69 1.05 1.17 0.36 45 3.07 2.99 1.02 0 0 0
86 7 3.94 3.94 1.00 0.80 0.29 45 2.34 2.12 1.10 0 0 0
86 8 6.72 6.50 1.03 1.53 0.51 45 3.36 3.21 1.05 0 0 0
86 9 6.35 6.20 1.02 1.75 0.44 46 3.28 3.14 1.05 0 0 0
86 10 6.93 6.79 1.02 1.31 0.51 45 3.87 3.87 1.00 0 0 0
86 11 8.10 8.03 1.01 1.68 0.58 45 3.87 3.72 1.04 0 0 0
86 12 7.66 7.66 1.00 1.61 0.36 45 3.87 3.87 1.00 0 1 0
86 13 3.80 3.65 1.04 0.95 0.36 45 1.75 1.68 1.04 0 0 0
86 14 3.94 3.80 1.04 1.02 0.36 44 1.82 1.68 1.09 0 0 0
86 15 5.40 5.18 1.04 0.88 0.36 46 3.14 2.99 1.05 0 0 0
86 16 5.33 5.18 1.03 0.80 0.29 45 3.28 3.21 1.02 0 0 0
86 17 4.16 3.21 1.30 0.51 0.44 3 2.26 1.61 1.41 0 0 0
86 18 5.55 5.40 1.03 1.31 0.58 45 3.14 2.99 1.05 0 0 0
86 19 5.69 5.47 1.04 1.75 0.51 44 2.19 2.12 1.03 0 0 0
86 20 5.62 5.40 1.04 1.02 0.29 45 2.85 2.63 1.08 0 0 0
86 21 4.45 4.38 1.02 0.88 0.44 45 2.48 2.48 1.00 0 0 0
86 22 3.28 3.14 1.05 0.58 0.51 46 1.90 1.75 1.08 0 0 0
86 23 5.55 5.47 1.01 1.46 0.44 44 2.77 2.63 1.06 0 0 0
86 24 4.16 4.01 1.04 0.80 0.44 45 1.97 1.82 1.08 0 0 0
86 25 5.18 5.04 1.03 1.31 0.36 45 2.85 2.70 1.05 0 0 0
86 26 4.16 4.09 1.02 0.73 0.29 45 2.04 1.82 1.12 0 0 0
86 27 7.30 6.86 1.06 1.02 0.36 45 3.87 3.72 1.04 0 1 0
86 28 4.60 4.45 1.03 1.02 0.36 45 2.48 2.34 1.06 0 0 0










































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
86 30 4.74 4.60 1.03 1.02 0.36 45 2.41 2.34 1.03 0 0 0
85 1 3.65 2.26 1.61 0.51 0.44 0 2.12 1.46 1.45 0 1 0
85 2 3.80 3.65 1.04 0.58 0.36 46 2.48 2.34 1.06 0 0 0
85 3 6.13 5.69 1.08 1.02 0.36 44 2.55 2.48 1.03 0 0 0
85 4 5.18 5.11 1.01 1.02 0.51 45 2.70 2.63 1.03 0 0 0
85 5 3.28 2.77 1.18 0.51 0.44 0 2.41 1.82 1.32 0 0 0
85 6 4.09 3.87 1.06 0.73 0.36 0 2.12 1.46 1.45 0 0 0
85 7 4.01 3.87 1.04 0.80 0.44 45 2.19 2.12 1.03 0 0 0
85 8 4.74 4.60 1.03 0.80 0.44 45 2.70 2.70 1.00 0 0 0
85 9 4.53 4.38 1.03 0.88 0.36 45 2.70 2.55 1.06 0 0 0
85 10 3.43 2.55 1.34 0.51 0.44 0 1.90 1.75 1.08 0 0 0
85 11 5.18 4.74 1.09 0.95 0.58 44 2.92 2.48 1.18 0 0 0
85 12 3.65 2.26 1.61 0.51 0.44 0 2.19 1.46 1.50 0 0 0
85 13 3.80 3.65 1.04 0.58 0.36 46 2.55 2.41 1.06 0 0 0
85 14 5.99 5.84 1.03 1.02 0.36 44 2.55 2.48 1.03 0 0 0
85 15 5.18 5.04 1.03 0.95 0.51 45 2.77 2.63 1.06 0 0 0
85 16 3.36 2.77 1.21 0.51 0.44 0 2.41 1.82 1.32 0 0 0
85 17 4.09 3.87 1.06 0.73 0.36 0 2.04 1.39 1.47 0 0 0
85 18 4.09 3.94 1.04 0.80 0.44 45 2.19 2.12 1.03 0 0 0
85 19 4.74 4.60 1.03 0.73 0.44 45 2.77 2.70 1.03 0 0 0
85 20 4.45 4.38 1.02 0.88 0.36 45 2.70 2.55 1.06 0 0 0
85 21 3.43 2.55 1.34 0.51 0.44 0 1.97 1.82 1.08 0 0 0
85 22 3.72 2.26 1.65 0.51 0.44 0 2.04 1.46 1.40 0 0 0
85 23 3.80 3.65 1.04 0.58 0.36 46 2.48 2.41 1.03 0 0 0
85 24 5.84 5.69 1.03 0.88 0.36 44 2.63 2.48 1.06 0 0 0
85 25 5.11 5.11 1.00 1.02 0.51 45 2.70 2.63 1.03 0 0 0
85 26 3.36 2.77 1.21 0.51 0.44 0 2.41 1.75 1.38 0 0 0
85 27 3.94 3.80 1.04 0.73 0.36 0 2.12 1.46 1.45 0 0 0
85 28 3.94 3.87 1.02 0.73 0.44 45 2.26 2.12 1.07 0 0 0
85 29 4.67 4.60 1.02 0.80 0.44 45 2.85 2.70 1.05 0 0 0
85 30 4.45 4.31 1.03 0.88 0.36 45 2.63 2.48 1.06 0 0 0
84 1 5.40 5.33 1.01 1.02 0.44 45 2.34 2.26 1.03 0 0 0
84 2 4.96 4.89 1.01 0.88 0.44 45 2.70 2.48 1.09 0 0 0
84 3 4.60 4.45 1.03 1.31 0.51 45 2.48 2.41 1.03 0 0 0
84 4 4.53 4.38 1.03 1.09 0.36 45 2.19 2.19 1.00 0 0 0
84 5 4.01 2.77 1.45 0.73 0.51 2 1.82 1.02 1.79 0 0 0
84 6 4.74 4.53 1.05 0.95 0.44 46 2.55 2.41 1.06 0 0 0
84 7 4.53 4.45 1.02 1.31 0.44 44 2.41 2.26 1.06 0 0 0
84 8 4.53 4.38 1.03 1.09 0.36 45 2.26 2.19 1.03 0 0 0
84 9 4.60 4.53 1.02 1.31 0.51 45 2.34 2.26 1.03 0 0 0
84 10 4.53 4.45 1.02 0.88 0.44 44 2.26 2.19 1.03 0 0 0
84 11 6.42 6.20 1.04 1.24 0.36 45 3.36 3.21 1.05 0 0 0
84 12 5.47 5.33 1.03 1.31 0.58 44 3.28 3.14 1.05 0 0 0
84 13 6.28 6.06 1.04 1.02 0.51 45 3.21 3.07 1.05 0 0 0
84 14 4.82 3.21 1.50 0.88 0.44 3 2.19 1.39 1.58 0 0 0
84 15 3.80 3.65 1.04 0.80 0.44 45 2.34 2.19 1.07 0 0 0
84 16 5.40 5.18 1.04 0.95 0.44 46 2.41 2.34 1.03 0 0 0
84 17 4.96 4.82 1.03 0.88 0.44 45 2.63 2.48 1.06 0 0 0
84 18 4.67 4.53 1.03 1.17 0.36 45 2.41 2.41 1.00 0 0 0
84 19 4.45 4.38 1.02 1.02 0.44 45 2.26 2.19 1.03 0 0 0
84 20 4.16 3.21 1.30 0.80 0.44 4 1.90 1.17 1.63 0 0 0
84 21 4.60 4.53 1.02 1.02 0.51 45 2.48 2.34 1.06 0 0 0
84 22 4.45 4.45 1.00 1.24 0.44 46 2.34 2.26 1.03 0 0 0
84 23 4.45 4.38 1.02 1.02 0.36 45 2.19 2.19 1.00 0 0 0
84 24 4.60 4.45 1.03 1.09 0.58 45 2.41 2.26 1.06 0 0 0
84 25 4.74 4.67 1.02 0.95 0.44 44 2.34 2.19 1.07 0 0 0
84 26 6.57 6.42 1.02 1.39 0.36 45 3.43 3.28 1.04 0 0 0
84 27 5.55 5.40 1.03 1.24 0.58 46 3.36 3.21 1.05 0 0 0
84 28 6.28 6.20 1.01 1.17 0.58 45 3.28 3.14 1.05 0 0 0
84 29 4.60 3.14 1.47 0.88 0.44 2 2.26 1.61 1.41 0 0 0
84 30 3.72 3.58 1.04 0.73 0.36 45 2.26 2.12 1.07 0 0 0
83 1 4.74 4.53 1.05 0.95 0.36 45 2.41 2.41 1.00 0 0 0
83 2 4.60 4.45 1.03 1.02 0.36 45 2.63 2.48 1.06 0 0 0
83 3 3.28 2.12 1.55 0.44 0.36 0 1.68 1.09 1.53 0 0 0
83 4 4.53 4.38 1.03 1.09 0.36 45 2.48 2.41 1.03 1 0 0
83 5 4.82 4.23 1.14 0.95 0.29 45 2.55 2.41 1.06 0 0 0
83 6 4.45 4.23 1.05 0.95 0.36 45 1.75 1.68 1.04 0 0 0
83 7 3.87 3.65 1.06 0.88 0.44 44 2.34 2.12 1.10 0 0 0
83 8 3.72 3.58 1.04 0.73 0.36 45 1.97 1.75 1.13 0 0 0
83 9 4.67 4.60 1.02 1.24 0.58 45 2.26 2.12 1.07 0 0 0
83 10 4.16 3.94 1.06 0.95 0.36 45 1.90 1.82 1.04 0 0 0
83 11 2.77 2.63 1.06 0.51 0.36 45 1.46 1.46 1.00 0 0 0
83 12 5.26 4.74 1.11 0.95 0.36 44 2.70 2.41 1.12 0 0 0
83 13 3.87 3.80 1.02 1.02 0.44 45 1.90 1.82 1.04 0 0 0
83 14 4.31 4.09 1.05 1.09 0.44 45 2.12 1.97 1.07 0 0 0
83 15 3.36 3.14 1.07 0.51 0.36 46 1.68 1.53 1.10 0 0 0
83 16 3.94 3.80 1.04 1.02 0.44 45 2.12 1.97 1.07 0 0 0
83 17 4.09 4.01 1.02 0.80 0.51 43 2.34 2.34 1.00 0 0 0
83 18 4.67 3.07 1.52 0.66 0.51 0 2.48 1.68 1.48 0 0 0
83 19 4.60 4.45 1.03 0.95 0.36 45 2.55 2.48 1.03 0 0 0
83 20 3.50 3.36 1.04 1.09 0.29 44 1.97 1.82 1.08 0 0 0
83 21 4.38 4.31 1.02 1.02 0.36 45 2.26 2.12 1.07 0 0 0
83 22 4.53 4.31 1.05 0.88 0.36 46 1.97 1.82 1.08 0 0 0
83 23 4.96 4.74 1.05 1.09 0.51 45 2.70 2.55 1.06 0 0 0





C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
83 25 4.45 4.38 1.02 0.88 0.44 45 2.55 2.34 1.09 0 0 0
83 26 3.72 3.58 1.04 0.73 0.58 44 2.04 1.90 1.08 0 0 0
83 27 3.43 3.36 1.02 0.95 0.44 45 1.75 1.68 1.04 0 0 0
83 28 4.38 4.31 1.02 0.88 0.36 45 2.12 1.97 1.07 0 0 0
83 29 4.01 3.87 1.04 1.02 0.44 44 2.34 2.12 1.10 0 0 0
83 30 4.38 4.31 1.02 0.88 0.36 45 2.19 2.04 1.07 0 0 0
82 1 4.31 4.16 1.04 0.95 0.44 45 2.48 2.34 1.06 0 0 0
82 2 5.77 5.69 1.01 1.39 0.36 45 2.48 2.41 1.03 0 1 1
82 3 3.94 3.72 1.06 0.51 0.36 45 2.41 2.34 1.03 0 0 0
82 4 6.20 5.99 1.04 1.31 0.36 45 2.55 2.34 1.09 0 0 0
82 5 3.87 3.65 1.06 0.58 0.36 43 2.19 2.04 1.07 0 0 0
82 6 4.23 2.99 1.41 0.51 0.44 10 2.34 1.61 1.45 0 0 0
82 7 4.60 4.45 1.03 0.95 0.29 46 2.19 2.04 1.07 0 0 0
82 8 3.72 3.58 1.04 0.80 0.29 44 1.90 1.82 1.04 0 0 0
82 9 2.77 2.04 1.36 0.44 0.36 8 2.04 1.24 1.65 0 0 0
82 10 4.23 2.99 1.41 0.66 0.36 0 2.48 1.75 1.42 0 0 0
82 11 4.09 4.01 1.02 0.80 0.44 45 2.12 1.97 1.07 0 0 0
82 12 3.72 3.58 1.04 0.66 0.36 44 1.97 1.90 1.04 0 0 1
82 13 3.58 3.50 1.02 0.80 0.36 45 2.12 2.04 1.04 0 0 0
82 14 3.58 2.85 1.26 0.80 0.29 4 1.90 1.24 1.53 0 0 0
82 15 4.23 4.16 1.02 0.73 0.51 45 1.90 1.68 1.13 0 0 1
82 16 4.16 4.09 1.02 0.88 0.36 45 1.90 1.75 1.08 0 0 0
82 17 5.62 5.55 1.01 1.31 0.51 45 2.48 2.41 1.03 0 1 1
82 18 6.28 6.06 1.04 1.53 0.51 45 2.77 2.63 1.06 0 0 0
82 19 4.23 3.94 1.07 0.80 0.29 45 2.34 2.19 1.07 0 0 0
82 20 4.09 3.94 1.04 0.73 0.29 46 2.12 1.97 1.07 0 0 0
82 21 3.50 3.36 1.04 0.66 0.36 45 1.97 1.90 1.04 0 0 0
82 22 3.28 2.12 1.55 0.44 0.29 7 1.97 1.39 1.42 0 0 0
82 23 3.72 3.58 1.04 0.88 0.22 45 2.41 2.41 1.00 0 0 0
82 24 4.60 4.38 1.05 0.88 0.36 44 2.48 2.34 1.06 0 0 0
82 25 3.87 3.65 1.06 0.80 0.36 45 2.19 2.19 1.00 0 0 0
82 26 6.20 5.99 1.04 1.39 0.44 45 2.85 2.63 1.08 0 0 0
82 27 4.67 4.53 1.03 1.02 0.44 45 2.85 2.77 1.03 0 0 0
82 28 3.50 2.85 1.23 0.58 0.44 3 2.85 1.61 1.77 0 0 0
82 29 4.23 4.23 1.00 0.95 0.29 44 2.26 2.04 1.11 0 0 0
82 30 4.82 4.67 1.03 0.80 0.51 45 2.70 2.55 1.06 0 0 0
81 1 4.01 4.01 1.00 0.80 0.51 45 2.63 2.48 1.06 0 0 0
81 2 3.58 2.70 1.32 0.51 0.36 5 2.41 1.82 1.32 0 0 0
81 3 3.80 2.63 1.44 0.73 0.36 3 2.70 1.75 1.54 0 0 0
81 4 4.96 4.67 1.06 0.88 0.44 45 3.14 3.07 1.02 0 1 0
81 5 3.87 2.92 1.33 0.51 0.44 6 2.26 1.75 1.29 0 0 0
81 6 2.85 2.70 1.05 0.58 0.44 45 1.90 1.75 1.08 0 0 0
81 7 4.74 4.67 1.02 1.46 0.51 46 2.34 2.26 1.03 0 0 0
81 8 4.67 4.60 1.02 0.95 0.44 45 2.92 2.85 1.03 0 0 0
81 9 5.77 5.62 1.03 1.31 0.36 45 4.01 3.80 1.06 0 1 0
81 10 4.16 3.87 1.08 0.95 0.51 45 2.55 2.34 1.09 0 0 0
81 11 3.87 3.65 1.06 0.58 0.36 45 2.19 1.97 1.11 0 0 0
81 12 3.07 2.04 1.50 0.44 0.36 0 1.90 1.24 1.53 0 0 0
81 13 3.58 3.58 1.00 0.73 0.51 46 1.97 1.90 1.04 0 0 0
81 14 2.92 2.92 1.00 0.51 0.44 44 1.68 1.53 1.10 0 0 0
81 15 3.94 3.87 1.02 1.02 0.36 45 2.19 2.04 1.07 0 0 0
81 16 5.33 5.11 1.04 0.80 0.44 45 2.55 2.41 1.06 0 0 0
81 17 3.65 2.55 1.43 0.44 0.44 9 2.04 1.61 1.27 0 0 0
81 18 3.58 2.85 1.26 0.58 0.36 12 2.26 1.82 1.24 0 0 0
81 19 3.65 3.50 1.04 0.58 0.51 45 1.90 1.82 1.04 0 0 0
81 20 6.50 6.42 1.01 1.09 0.51 45 3.21 3.07 1.05 0 0 0
81 21 2.99 2.34 1.28 0.44 0.36 4 2.12 1.61 1.32 0 0 0
81 22 4.82 4.67 1.03 1.17 0.51 45 2.26 2.12 1.07 0 0 0
81 23 3.87 3.07 1.26 0.58 0.44 0 2.34 1.75 1.33 0 0 0
81 24 3.80 3.50 1.08 0.58 0.36 44 2.26 2.19 1.03 0 0 0
81 25 3.94 3.65 1.08 0.80 0.36 45 2.48 2.26 1.10 0 0 0
81 26 5.91 5.84 1.01 1.17 0.51 45 3.43 3.36 1.02 0 0 0
81 27 4.09 4.01 1.02 0.88 0.36 45 2.34 2.12 1.10 0 0 0
81 28 3.50 3.28 1.07 0.95 0.51 46 1.97 1.82 1.08 0 0 0
81 29 3.94 3.72 1.06 0.51 0.44 44 2.04 1.82 1.12 0 0 0
81 30 3.72 3.58 1.04 0.58 0.36 45 2.19 2.04 1.07 0 0 0
80 1 3.36 3.36 1.00 0.58 0.51 46 1.97 1.82 1.08 0 0 0
80 2 3.28 2.26 1.45 0.44 0.36 9 2.19 1.39 1.58 0 0 0
80 3 3.80 3.72 1.02 0.73 0.51 45 2.41 2.26 1.06 0 0 0
80 4 4.09 3.94 1.04 0.80 0.44 45 2.19 2.12 1.03 0 0 0
80 5 4.01 2.85 1.41 0.51 0.44 0 2.26 1.53 1.48 0 0 0
80 6 4.23 4.16 1.02 0.80 0.36 45 2.04 1.90 1.08 0 0 0
80 7 3.65 3.65 1.00 0.73 0.29 44 1.90 1.75 1.08 0 0 0
80 8 4.09 3.94 1.04 0.80 0.29 46 2.04 1.90 1.08 0 0 0
80 9 5.11 4.96 1.03 0.95 0.44 45 2.92 2.77 1.05 0 0 1
80 10 4.09 3.94 1.04 0.73 0.29 46 2.04 1.97 1.04 0 0 0
80 11 3.28 2.26 1.45 0.44 0.36 7 2.19 1.39 1.58 0 0 0
80 12 3.80 3.72 1.02 0.73 0.51 45 2.41 2.26 1.06 0 0 0
80 13 3.80 3.65 1.04 0.73 0.44 45 2.48 2.34 1.06 0 0 0
80 14 4.09 3.94 1.04 0.80 0.44 45 2.19 2.12 1.03 0 0 0
80 15 4.01 2.85 1.41 0.51 0.44 0 2.26 1.53 1.48 0 0 0
80 16 4.23 4.16 1.02 0.80 0.36 45 2.04 1.90 1.08 0 0 0
80 17 3.65 3.65 1.00 0.73 0.29 44 1.90 1.75 1.08 0 0 0
80 18 4.16 3.94 1.06 0.73 0.36 43 2.12 1.90 1.12 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
80 20 3.28 2.26 1.45 0.44 0.36 9 2.19 1.39 1.58 0 0 0
80 21 3.80 3.72 1.02 0.73 0.51 45 2.34 2.26 1.03 0 0 0
80 22 4.09 3.94 1.04 0.80 0.44 45 2.19 2.12 1.03 0 0 0
80 23 4.01 2.85 1.41 0.51 0.44 0 2.26 1.53 1.48 0 0 0
80 24 4.23 4.16 1.02 0.80 0.36 45 2.04 1.90 1.08 0 0 0
80 25 3.65 3.65 1.00 0.73 0.29 44 1.97 1.82 1.08 0 0 0
80 26 4.09 3.94 1.04 0.80 0.29 46 2.04 1.90 1.08 0 0 0
80 27 5.11 4.96 1.03 0.95 0.44 45 2.92 2.77 1.05 0 0 0
80 28 4.09 3.94 1.04 0.73 0.29 46 2.04 1.97 1.04 0 0 0
80 29 4.01 2.99 1.34 0.51 0.44 2 2.19 1.46 1.50 0 0 0
80 30 4.31 4.16 1.04 0.73 0.36 46 2.12 1.97 1.07 0 0 1
79 1 2.99 2.34 1.28 0.44 0.36 0 1.61 1.09 1.47 0 0 0
79 2 4.01 3.87 1.04 0.58 0.36 45 2.55 2.34 1.09 0 0 1
79 3 3.65 3.58 1.02 0.73 0.29 45 2.63 1.75 1.50 0 0 0
79 4 3.80 3.07 1.24 0.66 0.29 8 2.26 1.61 1.41 0 0 0
79 5 4.01 3.87 1.04 0.80 0.29 44 1.75 1.61 1.09 0 0 0
79 6 3.36 3.21 1.05 0.58 0.36 46 1.82 1.68 1.09 0 0 0
79 7 4.01 2.85 1.41 0.51 0.44 3 2.34 1.53 1.52 0 0 0
79 8 3.50 3.50 1.00 0.80 0.29 45 1.53 1.46 1.05 0 0 1
79 9 4.31 3.21 1.34 0.58 0.36 9 2.26 1.61 1.41 0 0 0
79 10 4.23 3.07 1.38 0.44 0.29 3 2.63 1.97 1.33 0 1 1
79 11 3.65 3.50 1.04 0.88 0.36 46 1.90 1.82 1.04 0 0 0
79 12 2.85 2.70 1.05 0.80 0.44 45 1.39 1.24 1.12 0 0 0
79 13 3.94 3.80 1.04 0.80 0.44 43 1.75 1.61 1.09 0 0 0
79 14 2.99 2.85 1.05 0.58 0.29 46 1.75 1.61 1.09 0 0 0
79 15 3.43 3.36 1.02 0.80 0.36 45 1.61 1.46 1.10 0 0 1
79 16 4.23 3.21 1.32 0.51 0.36 7 2.34 1.68 1.39 0 0 0
79 17 3.72 3.50 1.06 0.73 0.36 45 1.97 1.97 1.00 0 0 0
79 18 3.65 3.43 1.06 0.88 0.36 46 2.04 1.90 1.08 0 0 0
79 19 3.87 3.65 1.06 0.80 0.36 44 1.97 1.90 1.04 0 0 0
79 20 3.14 2.99 1.05 0.80 0.36 45 1.75 1.68 1.04 0 0 0
79 21 4.01 2.55 1.57 0.51 0.44 2 1.90 1.24 1.53 0 0 0
79 22 3.94 3.72 1.06 0.88 0.36 45 2.34 2.19 1.07 0 0 0
79 23 3.65 3.58 1.02 0.80 0.29 45 1.82 1.75 1.04 0 0 0
79 24 3.58 3.43 1.04 0.80 0.36 45 1.75 1.61 1.09 0 0 0
79 25 3.87 3.72 1.04 0.80 0.51 45 1.97 1.82 1.08 0 0 0
79 26 2.77 2.70 1.03 0.44 0.36 43 1.61 1.46 1.10 0 0 0
79 27 4.45 4.23 1.05 0.88 0.36 45 2.26 2.12 1.07 0 0 0
79 28 4.16 4.01 1.04 1.02 0.29 45 2.12 1.97 1.07 0 0 0
79 29 3.87 3.72 1.04 0.73 0.44 44 1.90 1.82 1.04 0 0 0
79 30 4.23 4.09 1.04 0.58 0.36 45 2.19 2.04 1.07 0 0 0
78 1 4.01 3.80 1.06 0.58 0.36 48 2.12 1.97 1.07 0 0 0
78 2 5.55 5.33 1.04 1.02 0.51 45 3.07 2.92 1.05 0 0 0
78 3 3.80 3.58 1.06 0.73 0.44 45 2.26 2.04 1.11 0 0 0
78 4 3.65 3.50 1.04 0.66 0.29 46 2.34 2.19 1.07 0 0 0
78 5 3.21 2.41 1.33 0.51 0.44 3 1.90 1.39 1.37 0 0 0
78 6 3.72 3.58 1.04 0.80 0.36 42 2.12 1.97 1.07 0 0 0
78 7 3.94 3.80 1.04 0.80 0.44 46 2.26 2.12 1.07 0 0 0
78 8 4.01 3.80 1.06 0.58 0.36 49 2.12 1.97 1.07 0 0 0
78 9 5.55 5.33 1.04 0.88 0.51 45 3.07 2.92 1.05 0 0 0
78 10 3.80 3.58 1.06 0.73 0.44 45 2.26 2.04 1.11 0 0 0
78 11 3.65 3.50 1.04 0.66 0.29 46 2.34 2.19 1.07 0 0 0
78 12 3.21 2.41 1.33 0.51 0.44 5 2.04 1.39 1.47 0 0 0
78 13 3.72 3.58 1.04 0.80 0.36 42 2.12 1.97 1.07 0 0 0
78 14 3.87 3.72 1.04 0.73 0.36 47 2.19 2.12 1.03 0 0 0
78 15 4.01 3.80 1.06 0.58 0.44 46 2.12 1.97 1.07 0 0 0
78 16 5.47 5.33 1.03 0.95 0.51 45 3.07 2.92 1.05 0 0 0
78 17 3.80 3.58 1.06 0.73 0.44 45 2.26 2.12 1.07 0 0 0
78 18 3.65 3.50 1.04 0.66 0.29 46 2.34 2.19 1.07 0 0 0
78 19 3.21 2.48 1.29 0.51 0.44 4 1.90 1.39 1.37 0 0 0
78 20 3.65 3.58 1.02 0.80 0.36 42 2.04 1.90 1.08 0 0 0
78 21 3.94 3.72 1.06 0.88 0.44 46 2.26 2.12 1.07 0 0 0
78 22 4.01 3.80 1.06 0.58 0.36 47 2.19 1.97 1.11 0 0 0
78 23 5.40 5.26 1.03 0.88 0.44 45 2.92 2.85 1.03 0 0 0
78 24 3.80 3.58 1.06 0.73 0.44 45 2.26 2.04 1.11 0 0 0
78 25 3.65 3.50 1.04 0.66 0.36 46 2.34 2.19 1.07 0 0 0
78 26 3.21 2.41 1.33 0.51 0.44 3 1.90 1.31 1.44 0 0 0
78 27 3.72 3.58 1.04 0.80 0.36 42 2.12 1.97 1.07 0 0 0
78 28 3.94 3.80 1.04 0.80 0.44 46 2.19 2.12 1.03 0 0 0
78 29 3.65 3.58 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
78 30 3.28 2.48 1.32 0.51 0.44 2 1.97 1.31 1.50 0 0 0
77 1 3.65 3.50 1.04 0.66 0.36 46 2.04 1.90 1.08 0 0 0
77 2 3.58 3.43 1.04 0.58 0.44 44 2.19 2.04 1.07 0 0 0
77 3 3.65 3.50 1.04 0.58 0.44 45 2.26 2.12 1.07 0 0 0
77 4 2.92 2.41 1.21 0.44 0.36 0 1.75 1.24 1.41 0 0 0
77 5 3.72 3.58 1.04 0.66 0.29 45 2.12 1.97 1.07 0 0 0
77 6 3.50 3.43 1.02 0.58 0.44 43 2.26 2.04 1.11 0 0 0
77 7 3.65 3.58 1.02 0.58 0.44 45 2.19 2.12 1.03 0 0 0
77 8 2.99 2.48 1.21 0.44 0.36 0 1.82 1.24 1.47 0 0 0
77 9 3.65 3.50 1.04 0.66 0.36 45 2.04 1.97 1.04 0 0 0
77 10 3.50 3.43 1.02 0.58 0.44 44 2.26 2.12 1.07 0 0 0
77 11 3.65 3.50 1.04 0.58 0.44 45 2.19 2.04 1.07 0 0 0
77 12 2.92 2.48 1.18 0.44 0.36 0 1.82 1.31 1.39 0 0 0
77 13 3.65 3.50 1.04 0.66 0.36 46 1.97 1.90 1.04 0 0 0


































C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
77 15 3.65 3.50 1.04 0.58 0.44 45 2.26 2.19 1.03 0 0 0
77 16 3.14 2.55 1.23 0.44 0.36 0 1.68 1.09 1.53 0 0 0
77 17 3.65 3.50 1.04 0.66 0.36 46 2.04 1.90 1.08 0 0 0
77 18 3.58 3.43 1.04 0.58 0.44 44 2.19 2.04 1.07 0 0 0
77 19 3.65 3.50 1.04 0.58 0.44 45 2.26 2.12 1.07 0 0 0
77 20 2.99 2.34 1.28 0.44 0.36 0 1.75 1.31 1.33 0 0 0
77 21 3.65 3.50 1.04 0.66 0.36 46 2.04 1.90 1.08 0 0 0
77 22 3.65 3.43 1.06 0.58 0.44 44 2.19 2.04 1.07 0 0 0
77 23 3.65 3.50 1.04 0.58 0.51 45 2.26 2.12 1.07 0 0 0
77 24 2.99 2.41 1.24 0.44 0.36 0 1.90 1.24 1.53 0 0 0
77 25 3.65 3.50 1.04 0.66 0.36 46 2.04 1.97 1.04 0 0 0
77 26 3.50 3.36 1.04 0.58 0.44 44 2.19 2.04 1.07 0 0 0
77 27 3.65 3.50 1.04 0.58 0.51 43 2.26 2.12 1.07 0 0 0
77 28 2.92 2.41 1.21 0.44 0.36 0 1.75 1.24 1.41 0 0 0
77 29 3.65 3.50 1.04 0.66 0.36 46 1.97 1.90 1.04 0 0 0
77 30 3.58 3.43 1.04 0.58 0.44 44 2.19 2.04 1.07 0 0 0
76 1 3.72 3.58 1.04 0.58 0.44 45 2.41 2.34 1.03 0 0 0
76 2 3.65 3.65 1.00 0.73 0.36 45 1.75 1.68 1.04 0 0 0
76 3 5.26 5.18 1.01 0.95 0.44 45 2.92 2.63 1.11 0 0 0
76 4 3.28 2.92 1.13 0.58 0.36 45 2.12 1.82 1.16 0 0 0
76 5 3.80 3.50 1.08 0.80 0.29 46 2.26 2.26 1.00 0 0 0
76 6 3.80 3.65 1.04 0.80 0.36 45 2.34 2.19 1.07 0 0 0
76 7 3.80 2.85 1.33 0.44 0.36 11 2.48 1.68 1.48 0 0 0
76 8 4.09 4.01 1.02 0.80 0.44 45 2.48 2.48 1.00 0 0 0
76 9 3.28 3.14 1.05 0.58 0.36 44 2.04 1.97 1.04 0 0 0
76 10 5.47 5.26 1.04 0.88 0.51 45 2.92 2.77 1.05 0 0 0
76 11 3.72 3.65 1.02 0.58 0.44 45 2.26 2.19 1.03 0 0 0
76 12 3.65 3.50 1.04 0.73 0.36 45 1.82 1.68 1.09 0 0 0
76 13 5.33 5.11 1.04 0.88 0.44 45 2.77 2.41 1.15 0 0 0
76 14 2.99 2.92 1.03 0.58 0.36 45 2.04 1.90 1.08 0 0 0
76 15 3.65 3.50 1.04 0.73 0.36 46 2.26 2.19 1.03 0 0 0
76 16 3.72 3.65 1.02 0.80 0.36 45 2.19 2.12 1.03 0 0 0
76 17 3.80 2.99 1.27 5.11 0.36 9 2.41 1.68 1.43 0 0 0
76 18 4.16 4.01 1.04 0.80 0.51 45 2.63 2.48 1.06 0 0 0
76 19 3.43 3.28 1.04 0.58 0.36 43 2.12 1.97 1.07 0 0 0
76 20 5.55 5.47 1.01 0.95 0.51 45 2.99 2.70 1.11 0 0 0
76 21 3.72 3.58 1.04 0.58 0.44 45 2.41 2.26 1.06 0 0 0
76 22 3.65 3.50 1.04 0.73 0.36 45 1.90 1.82 1.04 0 0 0
76 23 5.11 4.96 1.03 0.95 0.44 45 2.92 2.77 1.05 0 0 0
76 24 3.21 3.07 1.05 0.58 0.36 45 2.12 1.82 1.16 0 0 0
76 25 3.65 3.50 1.04 0.73 0.29 46 2.26 2.26 1.00 0 0 0
76 26 3.80 3.72 1.02 0.80 0.36 45 2.34 2.19 1.07 0 0 0
76 27 3.72 2.85 1.31 0.51 0.36 12 2.48 1.68 1.48 0 0 0
76 28 4.09 4.01 1.02 0.80 0.44 45 2.55 2.48 1.03 0 0 0
76 29 3.28 3.14 1.05 0.66 0.36 44 2.19 1.97 1.11 0 0 0
76 30 5.47 5.26 1.04 0.88 0.51 45 2.99 2.85 1.05 0 0 0
75 1 3.58 2.63 1.36 0.58 0.51 0 1.75 1.24 1.41 0 0 0
75 2 4.01 3.87 1.04 0.66 0.36 45 2.55 2.48 1.03 0 0 0
75 3 4.23 4.01 1.05 0.73 0.51 45 2.19 2.04 1.07 0 0 0
75 4 4.09 3.94 1.04 0.88 0.44 46 2.19 2.12 1.03 0 0 0
75 5 3.65 2.48 1.47 0.51 0.44 0 1.97 1.53 1.29 0 0 0
75 6 3.72 2.92 1.28 0.66 0.44 8 2.34 1.53 1.52 0 0 0
75 7 4.23 4.23 1.00 0.73 0.44 45 2.63 2.63 1.00 0 0 0
75 8 3.80 3.43 1.11 0.58 0.29 8 2.55 1.75 1.46 0 0 0
75 9 3.58 2.63 1.36 0.58 0.51 0 1.75 1.24 1.41 0 0 0
75 10 4.01 3.87 1.04 0.66 0.36 45 2.55 2.48 1.03 0 0 0
75 11 4.23 4.01 1.05 0.73 0.51 45 2.19 2.04 1.07 0 0 0
75 12 4.09 3.94 1.04 0.88 0.44 46 2.19 2.12 1.03 0 0 0
75 13 3.65 2.48 1.47 0.51 0.44 0 1.97 1.53 1.29 0 0 0
75 14 3.72 2.92 1.28 0.66 0.44 8 2.34 1.53 1.52 0 0 0
75 15 4.23 4.23 1.00 0.73 0.44 45 2.63 2.63 1.00 0 0 0
75 16 4.09 4.01 1.02 0.73 0.29 45 2.55 2.41 1.06 0 0 0
75 17 3.58 2.63 1.36 0.58 0.51 0 1.75 1.24 1.41 0 0 0
75 18 4.01 3.87 1.04 0.66 0.36 45 2.55 2.48 1.03 0 0 0
75 19 4.23 4.01 1.05 0.73 0.51 45 2.19 2.04 1.07 0 0 0
75 20 4.09 3.94 1.04 0.88 0.44 46 2.19 2.12 1.03 0 0 0
75 21 3.65 2.48 1.47 0.51 0.44 0 1.97 1.53 1.29 0 0 0
75 22 3.72 2.92 1.28 0.66 0.44 8 2.34 1.53 1.52 0 0 0
75 23 4.23 4.23 1.00 0.73 0.44 45 2.63 2.63 1.00 0 0 0
75 24 3.94 3.87 1.02 0.58 0.29 44 1.90 1.82 1.04 0 0 0
75 25 3.58 2.63 1.36 0.58 0.51 0 1.75 1.24 1.41 0 0 0
75 26 4.01 3.87 1.04 0.66 0.36 45 2.55 2.48 1.03 0 0 0
75 27 4.23 4.01 1.05 0.73 0.51 45 2.19 2.04 1.07 0 0 0
75 28 4.09 3.94 1.04 0.88 0.44 46 2.19 2.12 1.03 0 0 0
75 29 3.65 2.48 1.47 0.51 0.44 0 1.97 1.53 1.29 0 0 0
75 30 3.72 2.92 1.28 0.66 0.44 8 2.34 1.53 1.52 0 0 0
74 1 3.65 3.58 1.02 0.88 0.36 45 1.90 1.82 1.04 0 0 0
74 2 3.80 2.63 1.44 0.51 0.44 15 1.75 1.24 1.41 0 0 0
74 3 3.72 3.65 1.02 0.51 0.22 45 1.82 1.61 1.14 0 0 0
74 4 3.28 2.48 1.32 0.44 0.36 0 1.90 1.39 1.37 0 0 0
74 5 3.87 3.80 1.02 0.80 0.29 45 2.12 1.97 1.07 0 0 0
74 6 3.43 3.21 1.07 0.58 0.36 45 2.12 1.97 1.07 0 0 0
74 7 4.67 4.53 1.03 1.02 0.44 45 2.34 2.19 1.07 0 0 0
74 8 3.87 3.87 1.00 0.95 0.51 45 1.97 1.82 1.08 0 0 0
74 9 3.58 3.43 1.04 0.80 0.29 43 1.90 1.75 1.08 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
74 11 4.09 2.85 1.44 0.44 0.36 0 1.97 1.46 1.35 0 0 0
74 12 3.94 3.72 1.06 0.80 0.29 45 1.90 1.75 1.08 0 0 0
74 13 4.31 4.09 1.05 0.66 0.44 45 2.12 2.12 1.00 0 0 0
74 14 4.53 3.28 1.38 1.02 0.36 2 2.26 1.61 1.41 0 0 0
74 15 4.16 4.01 1.04 0.95 0.36 44 2.04 1.90 1.08 0 0 0
74 16 4.53 4.31 1.05 0.88 0.44 45 2.26 2.12 1.07 0 0 0
74 17 6.13 5.84 1.05 1.39 0.58 45 3.07 2.85 1.08 0 0 0
74 18 4.53 4.31 1.05 1.09 0.29 45 2.26 2.12 1.07 0 0 0
74 19 4.23 2.99 1.41 0.44 0.36 6 2.85 1.82 1.56 0 0 0
74 20 3.87 3.72 1.04 0.80 0.29 45 1.82 1.75 1.04 0 0 0
74 21 4.74 4.60 1.03 1.17 0.51 45 2.26 2.12 1.07 0 0 0
74 22 3.94 2.77 1.42 0.51 0.36 0 1.97 1.53 1.29 0 0 0
74 23 4.67 4.45 1.05 0.95 0.36 45 1.97 1.82 1.08 0 0 1
74 24 4.38 4.31 1.02 1.09 0.29 45 2.04 1.90 1.08 0 0 0
74 25 4.16 3.94 1.06 0.80 0.29 45 2.12 2.12 1.00 0 0 0
74 26 4.01 3.80 1.06 0.88 0.44 45 2.04 1.97 1.04 0 0 0
74 27 3.87 3.07 1.26 0.58 0.36 0 1.90 1.24 1.53 0 0 0
74 28 4.45 4.31 1.03 1.02 0.36 46 2.26 2.12 1.07 0 0 0
74 29 3.58 2.92 1.23 0.58 0.29 14 1.82 1.24 1.47 0 0 0
74 30 3.28 3.21 1.02 0.80 0.36 45 1.75 1.61 1.09 0 0 0
73 1 3.65 3.58 1.02 0.88 0.36 45 1.90 1.82 1.04 0 0 0
73 2 3.80 2.63 1.44 0.51 0.44 15 1.75 1.24 1.41 0 0 0
73 3 3.72 3.65 1.02 0.51 0.22 45 1.82 1.61 1.14 0 0 0
73 4 3.28 2.48 1.32 0.44 0.36 0 1.90 1.39 1.37 0 0 0
73 5 3.87 3.80 1.02 0.80 0.29 45 2.12 1.97 1.07 0 0 0
73 6 3.43 3.21 1.07 0.58 0.36 45 2.12 1.97 1.07 0 0 0
73 7 4.67 4.53 1.03 1.02 0.44 45 2.34 2.19 1.07 0 0 0
73 8 3.87 3.87 1.00 0.95 0.51 45 1.97 1.82 1.08 0 0 0
73 9 3.58 3.43 1.04 0.80 0.29 43 1.90 1.75 1.08 0 0 0
73 10 4.16 3.07 1.36 0.58 0.29 0 2.63 1.61 1.64 0 0 0
73 11 4.09 2.85 1.44 0.44 0.36 0 1.97 1.46 1.35 0 0 0
73 12 3.94 3.72 1.06 0.80 0.29 45 1.90 1.75 1.08 0 0 0
73 13 4.31 4.09 1.05 0.66 0.44 45 2.12 2.12 1.00 0 0 0
73 14 4.53 3.28 1.38 1.02 0.36 2 2.26 1.61 1.41 0 0 0
73 15 4.16 4.01 1.04 0.95 0.36 44 2.04 1.90 1.08 0 0 0
73 16 4.53 4.31 1.05 0.88 0.44 45 2.26 2.12 1.07 0 0 0
73 17 6.13 5.84 1.05 1.39 0.58 44 3.07 2.85 1.08 0 0 0
73 18 4.53 4.31 1.05 1.09 0.29 45 2.26 2.12 1.07 0 0 0
73 19 4.23 2.99 1.41 0.44 0.36 6 2.85 1.82 1.56 0 0 0
73 20 3.87 3.72 1.04 0.80 0.29 45 1.82 1.75 1.04 0 0 0
73 21 4.74 4.60 1.03 1.09 0.51 45 2.26 2.12 1.07 0 0 0
73 22 3.94 2.77 1.42 0.58 0.36 0 1.97 1.53 1.29 0 0 0
73 23 4.67 4.45 1.05 0.95 0.36 45 1.97 1.82 1.08 0 0 0
73 24 4.38 4.31 1.02 1.02 0.29 45 2.04 1.90 1.08 0 0 0
73 25 4.16 3.94 1.06 0.73 0.29 45 2.12 2.12 1.00 0 0 0
73 26 4.01 3.80 1.06 0.95 0.44 45 2.04 1.97 1.04 0 0 0
73 27 3.87 3.07 1.26 0.58 0.36 0 1.90 1.24 1.53 0 0 0
73 28 4.45 4.31 1.03 0.88 0.36 46 2.26 2.12 1.07 0 0 0
73 29 3.58 2.92 1.23 0.66 0.29 14 1.82 1.24 1.47 0 0 0
73 30 3.28 3.21 1.02 0.80 0.36 45 1.75 1.61 1.09 0 0 0
72 1 3.28 2.48 1.32 0.44 0.36 0 1.97 1.31 1.50 0 0 0
72 2 3.43 2.55 1.34 0.44 0.29 2 2.12 1.61 1.32 0 0 0
72 3 3.14 2.99 1.05 0.66 0.36 43 1.61 1.46 1.10 0 0 0
72 4 4.09 4.01 1.02 0.66 0.44 45 2.19 2.12 1.03 0 0 0
72 5 3.72 3.50 1.06 0.58 0.44 44 1.75 1.68 1.04 0 0 0
72 6 4.09 4.09 1.00 0.66 0.36 45 2.04 2.04 1.00 0 0 0
72 7 3.65 2.70 1.35 0.44 0.36 0 2.63 1.61 1.64 0 0 0
72 8 3.14 2.92 1.08 0.58 0.44 45 1.82 1.68 1.09 0 0 0
72 9 3.50 3.50 1.00 0.80 0.36 45 1.97 1.82 1.08 0 0 0
72 10 3.36 2.55 1.31 0.58 0.36 0 1.75 1.24 1.41 0 0 0
72 11 4.01 3.87 1.04 0.51 0.36 44 2.41 2.41 1.00 0 0 0
72 12 2.92 2.85 1.03 0.51 0.44 45 1.75 1.68 1.04 0 0 0
72 13 3.50 3.36 1.04 0.80 0.44 45 1.82 1.75 1.04 0 0 0
72 14 4.16 2.85 1.46 0.58 0.36 0 1.75 1.02 1.71 0 0 0
72 15 3.50 2.55 1.37 0.51 0.36 0 1.53 0.95 1.62 0 0 0
72 16 3.58 2.26 1.58 0.51 0.44 0 2.19 1.24 1.76 0 0 0
72 17 2.85 2.12 1.34 0.58 0.44 3 1.75 1.09 1.60 0 0 0
72 18 3.65 3.50 1.04 0.58 0.44 45 2.19 2.04 1.07 0 0 0
72 19 3.58 2.34 1.53 0.51 0.36 0 2.12 1.53 1.38 0 0 0
72 20 3.50 3.36 1.04 0.66 0.36 45 1.90 1.75 1.08 0 0 0
72 21 3.72 3.50 1.06 0.44 0.29 44 1.97 1.82 1.08 0 0 0
72 22 3.21 2.12 1.52 0.44 0.36 0 1.90 1.24 1.53 0 0 0
72 23 4.67 4.53 1.03 1.02 0.36 45 2.55 2.41 1.06 0 0 0
72 24 3.43 3.36 1.02 0.44 0.29 45 2.12 1.97 1.07 0 0 0
72 25 3.80 3.72 1.02 0.58 0.44 45 2.55 2.41 1.06 0 0 0
72 26 3.58 2.48 1.44 0.51 0.36 0 1.82 1.17 1.56 0 0 0
72 27 3.36 2.48 1.35 0.44 0.36 3 2.34 1.39 1.68 0 0 0
72 28 4.16 3.87 1.08 0.66 0.51 46 2.12 1.90 1.12 0 0 0
72 29 3.94 3.87 1.02 0.66 0.36 45 1.97 1.82 1.08 0 0 0
72 30 3.50 3.43 1.02 0.66 0.44 45 2.04 1.90 1.08 0 0 0
71 1 4.38 4.16 1.05 0.88 0.36 45 2.34 2.12 1.10 0 0 0
71 2 3.43 2.41 1.42 0.44 0.29 0 1.82 1.09 1.67 0 0 0
71 3 3.94 3.65 1.08 0.73 0.36 45 2.04 2.04 1.00 0 0 0
71 4 3.28 3.14 1.05 0.51 0.44 45 1.97 1.82 1.08 0 0 0
71 5 3.72 3.58 1.04 0.58 0.44 45 1.90 1.75 1.08 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
71 7 3.94 3.80 1.04 0.73 0.44 45 2.12 1.97 1.07 0 0 0
71 8 3.36 2.63 1.28 0.66 0.36 4 1.90 1.24 1.53 0 0 0
71 9 3.65 3.58 1.02 0.88 0.44 45 1.82 1.68 1.09 0 0 0
71 10 3.87 3.72 1.04 0.95 0.29 45 1.75 1.68 1.04 0 0 0
71 11 4.60 4.38 1.05 0.80 0.36 45 2.48 2.34 1.06 0 0 0
71 12 3.72 3.50 1.06 0.66 0.29 45 2.34 2.12 1.10 0 0 0
71 13 3.36 2.34 1.44 0.44 0.36 0 2.12 1.02 2.07 0 0 0
71 14 2.92 1.90 1.54 0.44 0.36 0 1.97 1.17 1.69 0 0 0
71 15 3.28 2.34 1.41 0.58 0.51 0 1.97 1.09 1.80 0 0 0
71 16 4.89 4.60 1.06 0.88 0.44 45 2.77 2.63 1.06 0 0 0
71 17 4.96 4.82 1.03 0.88 0.36 45 2.85 2.70 1.05 0 0 0
71 18 2.77 1.82 1.52 0.58 0.44 0 2.04 1.24 1.65 0 0 0
71 19 2.77 1.82 1.52 0.44 0.36 0 2.04 1.24 1.65 0 0 0
71 20 3.50 2.63 1.33 0.36 0.29 0 1.97 1.31 1.50 0 0 0
71 21 3.14 2.26 1.39 0.58 0.36 5 1.90 1.09 1.73 0 0 0
71 22 3.21 2.26 1.42 0.44 0.29 0 1.82 1.09 1.67 0 0 0
71 23 3.14 2.26 1.39 0.36 0.29 3 1.97 1.17 1.69 0 0 0
71 24 4.01 3.87 1.04 0.88 0.44 46 2.12 1.97 1.07 0 0 0
71 25 3.07 2.19 1.40 0.66 0.44 6 1.68 0.95 1.77 0 0 0
71 26 3.65 3.50 1.04 0.66 0.36 45 2.19 2.19 1.00 0 0 0
71 27 3.50 2.55 1.37 0.44 0.36 0 2.04 1.24 1.65 0 0 0
71 28 4.89 4.74 1.03 1.02 0.51 45 2.70 2.55 1.06 0 0 0
71 29 2.99 2.26 1.32 0.44 0.36 15 1.75 1.17 1.50 0 0 0
71 30 3.21 2.55 1.26 0.51 0.44 0 2.04 1.31 1.56 0 0 0
70 1 4.31 4.16 1.04 0.80 0.29 45 2.19 2.04 1.07 0 0 0
70 2 4.09 3.94 1.04 0.51 0.29 45 2.19 2.04 1.07 0 0 0
70 3 4.45 3.28 1.36 0.51 0.36 0 2.70 1.53 1.76 0 0 0
70 4 3.58 3.43 1.04 0.88 0.36 45 2.04 1.90 1.08 0 0 0
70 5 3.58 2.34 1.53 0.44 0.36 0 1.75 1.24 1.41 0 0 0
70 6 4.31 4.16 1.04 1.02 0.36 45 2.55 2.41 1.06 0 0 0
70 7 4.38 3.07 1.43 0.51 0.36 0 2.12 1.53 1.38 0 0 0
70 8 4.31 3.43 1.26 0.66 0.36 2 2.70 1.82 1.48 0 0 0
70 9 4.60 4.38 1.05 1.24 0.44 47 2.26 2.12 1.07 0 0 0
70 10 4.38 4.31 1.02 0.95 0.36 45 2.04 1.90 1.08 0 0 0
70 11 4.53 4.38 1.03 0.95 0.44 45 2.77 2.63 1.06 0 0 0
70 12 4.60 3.50 1.31 0.66 0.44 0 2.70 1.53 1.76 0 0 0
70 13 4.60 4.45 1.03 0.88 0.51 45 2.26 2.19 1.03 0 0 0
70 14 3.43 2.26 1.52 0.58 0.36 3 2.04 1.39 1.47 0 0 0
70 15 3.58 2.70 1.32 0.51 0.44 0 1.82 1.02 1.79 0 0 0
70 16 3.58 2.48 1.44 0.44 0.36 0 1.90 1.09 1.73 0 0 0
70 17 4.09 3.87 1.06 1.09 0.36 45 1.90 1.75 1.08 0 0 0
70 18 4.31 4.23 1.02 0.80 0.44 45 2.41 2.41 1.00 0 0 0
70 19 3.58 2.63 1.36 0.44 0.36 2 1.75 1.17 1.50 0 0 0
70 20 3.94 2.92 1.35 0.51 0.36 0 2.34 1.46 1.60 0 0 0
70 21 4.23 4.09 1.04 0.95 0.51 45 2.04 1.90 1.08 0 0 0
70 22 3.94 3.21 1.23 0.51 0.44 3 2.12 1.39 1.53 0 0 0
70 23 3.43 2.55 1.34 0.44 0.29 4 2.63 1.75 1.50 0 0 0
70 24 3.65 2.48 1.47 0.51 0.44 0 1.82 1.24 1.47 0 0 0
70 25 4.96 4.82 1.03 1.02 0.36 45 2.55 2.41 1.06 0 0 0
70 26 4.53 2.85 1.59 0.58 0.36 0 2.04 1.17 1.75 0 0 0
70 27 3.72 3.65 1.02 0.80 0.51 45 2.04 1.90 1.08 0 0 0
70 28 3.65 2.85 1.28 0.51 0.44 3 1.90 1.39 1.37 0 0 0
70 29 3.87 2.77 1.39 0.51 0.44 0 2.26 1.61 1.41 0 0 0
70 30 3.94 3.80 1.04 0.73 0.51 44 1.97 1.90 1.04 0 0 0
69 1 4.38 2.77 1.58 0.51 0.44 0 2.63 1.31 2.00 0 0 0
69 2 4.38 4.23 1.03 0.88 0.36 45 2.70 2.70 1.00 0 0 0
69 3 3.72 3.58 1.04 0.73 0.29 45 2.26 2.12 1.07 0 0 0
69 4 3.65 3.50 1.04 0.66 0.29 44 2.19 2.12 1.03 0 0 0
69 5 4.16 3.94 1.06 0.80 0.29 45 2.04 1.97 1.04 0 0 0
69 6 3.43 2.48 1.38 0.58 0.44 0 1.97 1.31 1.50 0 0 0
69 7 3.87 3.72 1.04 0.80 0.36 45 1.97 1.90 1.04 0 1 0
69 8 4.31 4.23 1.02 0.88 0.36 45 2.12 1.97 1.07 0 0 0
69 9 4.53 4.53 1.00 1.24 0.51 45 2.04 2.04 1.00 0 0 0
69 10 3.43 3.36 1.02 0.58 0.29 45 2.34 2.19 1.07 0 0 0
69 11 3.58 3.43 1.04 0.73 0.36 45 2.04 2.04 1.00 0 0 0
69 12 3.65 3.50 1.04 0.88 0.29 45 2.19 2.19 1.00 0 0 0
69 13 3.80 3.50 1.08 0.80 0.29 45 2.48 2.26 1.10 1 0 0
69 14 3.28 2.41 1.36 0.36 0.29 0 2.04 1.24 1.65 0 0 0
69 15 3.21 2.12 1.52 0.44 0.36 0 2.26 1.53 1.48 0 0 0
69 16 3.14 2.99 1.05 0.66 0.36 45 1.53 1.39 1.11 0 0 0
69 17 3.80 3.72 1.02 0.88 0.36 45 1.82 1.75 1.04 0 0 0
69 18 4.16 4.01 1.04 0.95 0.36 46 1.97 1.90 1.04 0 0 0
69 19 4.01 3.94 1.02 0.88 0.29 45 2.04 1.97 1.04 0 0 0
69 20 3.87 3.72 1.04 0.80 0.29 44 2.04 1.97 1.04 0 0 0
69 21 2.70 1.90 1.42 0.36 0.29 0 1.97 1.24 1.59 0 0 0
69 22 4.09 3.94 1.04 1.17 0.29 45 1.82 1.75 1.04 0 0 0
69 23 3.65 3.50 1.04 0.80 0.29 45 1.82 1.68 1.09 0 0 0
69 24 3.36 2.48 1.35 0.36 0.29 0 2.26 1.53 1.48 0 0 0
69 25 3.65 3.58 1.02 0.66 0.29 45 2.04 1.90 1.08 0 0 0
69 26 3.28 2.34 1.41 0.44 0.36 2 1.97 1.31 1.50 0 0 0
69 27 3.87 3.72 1.04 0.88 0.29 45 2.26 2.19 1.03 0 0 0
69 28 3.80 3.65 1.04 0.73 0.29 46 1.90 1.75 1.08 0 0 0
69 29 3.72 2.26 1.65 0.58 0.44 5 2.26 1.39 1.63 0 0 0
69 30 3.36 3.21 1.05 0.88 0.36 45 1.46 1.39 1.05 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
68 2 3.72 3.58 1.04 0.66 0.29 45 2.26 2.12 1.07 0 0 0
68 3 4.16 4.01 1.04 1.02 0.44 45 2.12 1.97 1.07 0 0 0
68 4 4.01 3.94 1.02 0.95 0.29 46 2.26 2.19 1.03 0 0 0
68 5 3.58 2.41 1.48 0.44 0.36 0 1.97 1.46 1.35 0 0 0
68 6 3.43 3.28 1.04 0.73 0.36 45 1.97 1.82 1.08 0 0 0
68 7 3.43 1.97 1.74 0.44 0.36 0 2.34 1.31 1.78 0 0 0
68 8 3.28 3.21 1.02 0.73 0.29 45 1.68 1.68 1.00 0 0 0
68 9 3.65 3.50 1.04 0.66 0.51 43 2.04 1.90 1.08 0 0 0
68 10 3.58 3.43 1.04 0.88 0.29 45 1.82 1.75 1.04 0 0 0
68 11 3.80 2.70 1.41 0.44 0.36 10 2.34 1.53 1.52 0 0 0
68 12 4.60 4.45 1.03 0.95 0.29 45 2.26 2.26 1.00 0 0 0
68 13 3.65 3.58 1.02 0.73 0.29 45 2.12 2.12 1.00 0 0 0
68 14 3.94 3.80 1.04 0.88 0.36 44 2.04 1.90 1.08 0 0 0
68 15 4.16 4.01 1.04 0.73 0.44 45 2.26 2.26 1.00 0 0 0
68 16 3.58 3.50 1.02 0.66 0.29 45 2.04 1.90 1.08 0 0 0
68 17 4.09 3.94 1.04 0.88 0.36 45 2.19 2.12 1.03 0 0 0
68 18 4.45 4.31 1.03 0.80 0.29 44 2.48 2.34 1.06 0 0 0
68 19 4.96 4.82 1.03 0.95 0.29 45 3.43 3.28 1.04 0 0 0
68 20 2.99 1.53 1.95 0.36 0.29 0 1.75 1.09 1.60 0 0 0
68 21 3.50 3.36 1.04 0.73 0.29 45 2.04 1.90 1.08 0 0 0
68 22 4.16 4.16 1.00 0.66 0.36 45 3.43 3.28 1.04 0 0 0
68 23 3.43 3.28 1.04 0.80 0.36 46 1.90 1.82 1.04 0 0 0
68 24 3.50 3.36 1.04 0.66 0.36 45 2.04 1.97 1.04 0 0 0
68 25 3.28 3.14 1.05 0.51 0.36 45 1.90 1.75 1.08 0 0 0
68 26 3.43 3.28 1.04 0.58 0.29 45 2.19 2.04 1.07 0 0 0
68 27 3.80 3.80 1.00 0.80 0.36 45 2.04 1.97 1.04 0 0 0
68 28 3.72 3.58 1.04 0.73 0.36 46 2.04 1.97 1.04 0 0 0
68 29 4.31 4.09 1.05 0.73 0.36 45 3.43 3.21 1.07 0 0 0
68 30 3.36 3.21 1.05 0.80 0.36 45 1.53 1.39 1.11 0 0 0
67 1 3.80 3.65 1.04 0.88 0.29 45 1.97 1.90 1.04 0 0 0
67 2 3.21 3.14 1.02 0.58 0.51 44 1.90 1.90 1.00 0 0 0
67 3 3.65 3.58 1.02 0.66 0.29 45 2.04 1.97 1.04 0 0 0
67 4 2.85 2.12 1.34 0.66 0.36 0 1.90 1.09 1.73 0 0 0
67 5 3.28 3.21 1.02 0.80 0.29 46 1.97 1.82 1.08 0 0 0
67 6 3.36 2.04 1.64 0.51 0.44 3 1.82 1.09 1.67 0 0 0
67 7 3.07 1.97 1.56 0.44 0.36 0 1.97 1.17 1.69 0 0 0
67 8 4.16 4.01 1.04 1.02 0.29 45 2.70 2.55 1.06 0 0 0
67 9 3.65 3.50 1.04 0.66 0.51 43 2.04 1.90 1.08 0 0 0
67 10 3.58 3.43 1.04 0.88 0.29 45 1.82 1.75 1.04 0 0 0
67 11 4.01 2.99 1.34 0.36 0.36 0 2.48 1.82 1.36 0 0 0
67 12 3.36 3.21 1.05 0.66 0.36 45 1.82 1.68 1.09 0 0 0
67 13 3.65 3.58 1.02 0.73 0.29 45 2.12 2.12 1.00 0 0 0
67 14 3.65 3.50 1.04 0.58 0.29 44 2.04 1.90 1.08 0 0 0
67 15 3.14 2.34 1.34 0.51 0.44 0 1.82 1.17 1.56 0 0 0
67 16 3.65 3.65 1.00 0.80 0.29 45 1.97 1.82 1.08 0 0 0
67 17 3.28 3.14 1.05 0.66 0.44 45 1.90 1.82 1.04 0 0 0
67 18 3.72 3.65 1.02 0.66 0.29 45 2.04 1.90 1.08 0 0 0
67 19 2.92 2.04 1.43 0.73 0.36 0 1.82 1.09 1.67 0 0 0
67 20 3.28 3.14 1.05 0.73 0.29 46 2.04 1.90 1.08 0 0 0
67 21 3.43 2.41 1.42 0.58 0.44 5 1.90 1.09 1.73 0 0 0
67 22 2.99 2.04 1.46 0.51 0.36 0 2.04 1.24 1.65 0 0 0
67 23 4.01 3.87 1.04 0.95 0.29 45 2.55 2.48 1.03 0 0 0
67 24 3.65 3.58 1.02 0.66 0.51 46 2.12 1.97 1.07 0 0 0
67 25 3.50 3.36 1.04 0.88 0.29 45 1.82 1.82 1.00 0 0 0
67 26 3.94 3.07 1.29 0.36 0.36 0 2.41 1.75 1.38 0 0 0
67 27 3.36 3.21 1.05 0.66 0.36 45 1.90 1.75 1.08 0 0 0
67 28 3.72 3.58 1.04 0.73 0.29 45 2.19 2.12 1.03 0 0 0
67 29 3.58 3.50 1.02 0.58 0.29 43 2.04 1.97 1.04 0 0 0
67 30 3.07 2.26 1.35 0.44 0.44 0 1.90 1.09 1.73 0 0 0
66 1 5.33 5.33 1.00 1.02 0.44 45 3.07 2.92 1.05 0 1 0
66 2 8.03 7.37 1.09 1.53 0.51 46 4.31 4.23 1.02 0 0 0
66 3 3.65 2.77 1.32 0.51 0.44 0 2.04 1.61 1.27 0 0 0
66 4 4.01 4.01 1.00 0.73 0.44 44 1.82 1.61 1.14 0 0 0
66 5 4.53 4.31 1.05 0.88 0.44 46 2.55 2.34 1.09 0 0 0
66 6 4.53 3.28 1.38 0.80 0.36 45 2.04 1.75 1.17 0 0 0
66 7 5.62 5.47 1.03 1.02 0.51 45 2.77 2.55 1.09 0 1 0
66 8 5.91 4.89 1.21 0.66 0.51 45 3.36 2.99 1.12 0 0 0
66 9 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
66 10 5.40 5.33 1.01 1.02 0.44 45 2.99 2.92 1.03 0 1 0
66 11 8.03 7.59 1.06 1.46 0.51 46 4.23 4.16 1.02 0 0 0
66 12 3.65 2.77 1.32 0.51 0.44 0 2.04 1.61 1.27 0 0 0
66 13 4.01 4.01 1.00 0.73 0.44 44 1.82 1.61 1.14 0 0 0
66 14 4.53 4.31 1.05 0.88 0.44 46 2.55 2.34 1.09 0 0 0
66 15 4.53 3.28 1.38 0.80 0.36 45 2.04 1.75 1.17 0 0 0
66 16 5.62 5.55 1.01 1.02 0.51 45 2.77 2.55 1.09 0 1 0
66 17 5.91 4.89 1.21 0.66 0.51 45 3.36 2.99 1.12 0 0 0
66 18 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
66 19 5.33 5.33 1.00 1.02 0.44 45 3.07 2.92 1.05 0 1 0
66 20 4.53 4.38 1.03 0.88 0.44 46 2.55 2.34 1.09 0 0 0
66 21 3.65 2.77 1.32 0.51 0.44 0 2.04 1.61 1.27 0 0 0
66 22 4.01 4.01 1.00 0.73 0.44 44 1.82 1.61 1.14 0 0 0
66 23 4.53 4.31 1.05 0.88 0.44 46 2.55 2.34 1.09 0 0 0
66 24 4.53 3.28 1.38 0.80 0.36 45 2.04 1.75 1.17 0 0 0
66 25 5.55 5.47 1.01 1.02 0.51 45 2.77 2.55 1.09 0 1 0
66 26 5.91 4.89 1.21 0.66 0.51 45 3.36 2.99 1.12 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
66 28 4.53 3.28 1.38 0.80 0.36 45 2.04 1.75 1.17 0 0 0
66 29 5.62 5.47 1.03 1.02 0.51 45 2.77 2.55 1.09 0 0 0
66 30 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
65 1 4.38 4.31 1.02 0.80 0.44 45 2.26 2.19 1.03 0 0 0
65 2 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
65 3 3.14 2.77 1.13 0.51 0.44 0 1.90 1.53 1.24 0 0 0
65 4 3.65 3.50 1.04 0.80 0.36 46 2.04 1.97 1.04 0 0 0
65 5 3.87 3.80 1.02 0.80 0.36 45 2.41 2.34 1.03 0 0 0
65 6 6.57 6.50 1.01 1.39 0.58 45 3.07 2.92 1.05 0 0 1
65 7 5.99 5.84 1.03 1.17 0.58 45 2.85 2.55 1.11 0 0 0
65 8 4.38 4.31 1.02 0.80 0.44 45 2.26 2.19 1.03 0 0 0
65 9 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
65 10 3.14 2.77 1.13 0.51 0.44 0 1.90 1.53 1.24 0 0 0
65 11 3.65 3.50 1.04 0.80 0.36 46 2.04 1.97 1.04 0 0 0
65 12 3.87 3.80 1.02 0.80 0.36 45 2.41 2.34 1.03 0 0 0
65 13 6.57 6.50 1.01 1.39 0.58 45 3.07 2.92 1.05 0 0 0
65 14 5.99 5.84 1.03 1.17 0.58 45 2.85 2.55 1.11 0 0 0
65 15 4.38 4.31 1.02 0.80 0.44 45 2.26 2.19 1.03 0 0 0
65 16 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
65 17 3.14 2.77 1.13 0.51 0.44 0 1.90 1.53 1.24 0 0 0
65 18 3.65 3.50 1.04 0.80 0.36 46 2.04 1.97 1.04 0 0 0
65 19 3.87 3.80 1.02 0.80 0.36 45 2.41 2.34 1.03 0 0 0
65 20 3.87 3.80 1.02 0.80 0.36 45 2.41 2.34 1.03 0 0 0
65 21 5.91 5.84 1.01 1.17 0.58 45 2.85 2.55 1.11 0 0 0
65 22 4.38 4.31 1.02 0.80 0.44 45 2.26 2.19 1.03 0 0 0
65 23 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
65 24 3.14 2.77 1.13 0.51 0.44 0 1.90 1.53 1.24 0 0 0
65 25 3.65 3.50 1.04 0.80 0.36 46 2.04 1.97 1.04 0 0 0
65 26 3.87 3.80 1.02 0.80 0.36 45 2.41 2.34 1.03 0 0 0
65 27 6.64 6.50 1.02 1.39 0.58 45 3.07 2.92 1.05 0 0 1
65 28 5.99 5.84 1.03 1.17 0.58 45 2.85 2.55 1.11 0 0 0
65 29 4.38 4.31 1.02 0.80 0.44 45 2.26 2.19 1.03 0 0 0
65 30 3.80 3.21 1.18 0.73 0.44 0 1.97 1.61 1.23 0 0 0
64 1 4.67 4.53 1.03 0.80 0.44 46 2.63 2.63 1.00 0 0 0
64 2 4.16 4.01 1.04 0.73 0.51 45 2.41 1.46 1.65 0 1 0
64 3 4.89 3.58 1.37 0.66 0.36 4 3.07 1.97 1.56 0 0 0
64 4 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
64 5 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
64 6 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
64 7 4.67 4.53 1.03 0.80 0.44 46 2.63 2.63 1.00 0 0 0
64 8 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
64 9 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
64 10 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 1 0
64 11 4.89 3.58 1.37 0.66 0.36 4 3.07 1.97 1.56 0 0 0
64 12 4.01 3.87 1.04 0.95 0.36 45 2.04 1.90 1.08 0 0 0
64 13 4.67 4.53 1.03 0.80 0.44 46 2.63 2.63 1.00 0 0 0
64 14 4.16 4.01 1.04 0.73 0.51 45 2.41 1.46 1.65 0 1 0
64 15 4.89 3.58 1.37 0.66 0.36 4 3.07 1.97 1.56 0 0 0
64 16 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
64 17 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
64 18 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
64 19 4.67 4.53 1.03 0.80 0.44 46 2.63 2.63 1.00 0 0 0
64 20 4.01 3.94 1.02 0.80 0.44 46 2.48 2.12 1.17 0 0 0
64 21 3.94 3.72 1.06 0.88 0.44 45 2.26 2.19 1.03 0 0 0
64 22 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
64 23 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
64 24 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 0 0
64 25 4.67 4.53 1.03 0.80 0.44 46 2.63 2.63 1.00 0 0 0
64 26 4.16 4.01 1.04 0.73 0.51 45 2.41 1.46 1.65 0 1 0
64 27 4.89 3.58 1.37 0.66 0.36 4 3.07 1.97 1.56 0 0 0
64 28 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
64 29 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
64 30 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
63 1 3.21 2.55 1.26 0.44 0.36 0 2.19 1.46 1.50 0 0 0
63 2 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
63 3 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
63 4 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
63 5 3.87 3.58 1.08 0.73 0.51 45 2.70 2.48 1.09 1 0 0
63 6 3.43 2.99 1.15 0.73 0.29 2 2.26 1.97 1.15 0 1 0
63 7 4.16 2.77 1.50 0.73 0.36 0 2.41 1.75 1.38 0 1 0
63 8 4.45 3.07 1.45 0.51 0.36 0 2.77 2.12 1.31 0 0 0
63 9 3.21 2.55 1.26 0.44 0.36 0 2.19 1.46 1.50 0 0 0
63 10 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
63 11 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
63 12 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
63 13 3.87 3.58 1.08 0.73 0.51 45 2.70 2.48 1.09 1 0 0
63 14 3.43 2.99 1.15 0.73 0.29 2 2.26 1.97 1.15 0 0 0
63 15 3.21 2.55 1.26 0.44 0.36 0 2.19 1.46 1.50 0 1 0
63 16 4.45 3.07 1.45 0.51 0.36 0 2.77 2.12 1.31 0 0 0
63 17 3.21 2.55 1.26 0.44 0.36 0 2.19 1.46 1.50 0 0 0
63 18 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
63 19 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
63 20 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
63 21 3.87 3.58 1.08 0.73 0.51 45 2.70 2.48 1.09 1 0 0
63 22 3.43 2.99 1.15 0.73 0.29 2 2.26 1.97 1.15 0 1 0
63 23 4.16 2.77 1.50 0.73 0.36 0 2.41 1.75 1.38 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
63 25 3.21 2.55 1.26 0.44 0.36 0 2.19 1.46 1.50 0 0 0
63 26 3.80 2.85 1.33 0.51 0.44 0 1.90 1.46 1.30 0 0 0
63 27 3.50 2.77 1.26 0.51 0.44 12 2.19 1.53 1.43 0 0 0
63 28 3.80 3.58 1.06 0.66 0.51 44 1.97 1.75 1.13 0 0 0
63 29 3.87 3.58 1.08 0.73 0.51 45 2.70 2.48 1.09 0 1 0
63 30 4.45 3.07 1.45 0.51 0.36 0 2.77 2.12 1.31 0 0 0
62 1 3.58 2.99 1.20 0.44 0.36 13 2.48 1.82 1.36 0 0 0
62 2 4.01 3.94 1.02 0.80 0.44 46 2.48 2.12 1.17 0 0 0
62 3 3.94 3.72 1.06 0.88 0.44 45 2.26 2.19 1.03 0 0 0
62 4 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 0 0
62 5 3.28 3.14 1.05 0.88 0.36 43 1.82 1.68 1.09 0 0 0
62 6 4.01 3.87 1.04 0.95 0.36 45 2.04 1.90 1.08 0 0 0
62 7 3.58 2.99 1.20 0.44 0.36 13 2.48 1.82 1.36 0 0 0
62 8 4.01 3.94 1.02 0.80 0.44 46 2.48 2.12 1.17 0 0 0
62 9 3.94 3.72 1.06 0.88 0.44 45 2.26 2.19 1.03 0 0 0
62 10 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 0 0
62 11 3.28 3.14 1.05 0.88 0.36 43 1.82 1.68 1.09 0 0 0
62 12 4.01 3.87 1.04 0.95 0.36 45 2.04 1.90 1.08 0 0 0
62 13 3.58 2.99 1.20 0.44 0.36 13 2.48 1.82 1.36 0 0 0
62 14 4.01 3.94 1.02 0.80 0.44 46 2.48 2.12 1.17 0 0 0
62 15 3.94 3.72 1.06 0.88 0.44 45 2.26 2.19 1.03 0 0 0
62 16 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 0 0
62 17 3.28 3.14 1.05 0.88 0.36 43 1.82 1.68 1.09 0 0 0
62 18 4.01 3.87 1.04 0.95 0.36 45 2.04 1.90 1.08 0 0 0
62 19 3.58 2.99 1.20 0.44 0.36 13 2.48 1.82 1.36 0 0 0
62 20 4.01 3.94 1.02 0.80 0.44 46 2.48 2.12 1.17 0 0 0
62 21 3.94 3.72 1.06 0.88 0.44 45 2.26 2.19 1.03 0 0 0
62 22 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 0 0
62 23 3.28 3.14 1.05 0.88 0.36 43 1.82 1.68 1.09 0 0 0
62 24 4.01 3.87 1.04 0.95 0.36 45 2.04 1.90 1.08 0 0 0
62 25 3.58 2.99 1.20 0.44 0.36 13 2.48 1.82 1.36 0 0 0
62 26 4.01 3.94 1.02 0.80 0.44 46 2.48 2.12 1.17 0 0 0
62 27 3.94 3.72 1.06 0.88 0.44 45 2.26 2.19 1.03 0 0 0
62 28 3.94 3.87 1.02 0.95 0.36 44 2.34 2.19 1.07 0 0 0
62 29 3.28 3.14 1.05 0.88 0.36 43 1.82 1.68 1.09 0 0 0
62 30 4.01 3.87 1.04 0.95 0.36 45 2.04 1.90 1.08 0 0 0
61 1 3.43 2.55 1.34 0.51 0.44 0 1.97 1.46 1.35 0 1 0
61 2 4.67 3.28 1.42 0.73 0.36 0 2.77 1.82 1.52 1 0 0
61 3 4.09 3.94 1.04 0.95 0.44 42 2.63 2.34 1.13 0 0 0
61 4 4.16 3.94 1.06 0.80 0.36 45 2.41 2.26 1.06 0 0 0
61 5 4.16 4.01 1.04 0.88 0.51 45 1.90 1.82 1.04 0 0 0
61 6 3.72 2.92 1.28 0.66 0.44 5 2.55 1.68 1.52 0 0 0
61 7 5.11 4.96 1.03 0.95 0.66 45 2.55 2.41 1.06 0 0 0
61 8 3.80 2.55 1.49 0.51 0.36 3 2.34 1.31 1.78 0 0 0
61 9 4.23 4.01 1.05 0.73 0.36 45 2.26 2.19 1.03 0 0 0
61 10 3.87 2.77 1.39 0.51 0.44 0 1.97 1.53 1.29 0 0 0
61 11 3.43 2.55 1.34 0.51 0.44 0 1.97 1.46 1.35 0 1 0
61 12 4.67 3.28 1.42 0.73 0.36 0 2.77 1.82 1.52 1 0 0
61 13 4.09 3.94 1.04 0.95 0.44 42 2.63 2.34 1.13 0 0 0
61 14 4.16 3.94 1.06 0.80 0.36 45 2.41 2.26 1.06 0 0 0
61 15 4.16 4.01 1.04 0.88 0.51 45 1.90 1.82 1.04 0 0 0
61 16 3.72 2.92 1.28 0.66 0.44 5 2.55 1.68 1.52 0 0 0
61 17 5.11 4.96 1.03 0.95 0.66 45 2.55 2.41 1.06 0 0 0
61 18 3.80 2.55 1.49 0.51 0.36 3 2.34 1.31 1.78 0 0 0
61 19 4.23 4.01 1.05 0.73 0.36 45 2.26 2.19 1.03 0 0 0
61 20 3.87 2.77 1.39 0.51 0.44 0 1.97 1.53 1.29 0 0 0
61 21 3.43 2.55 1.34 0.51 0.44 0 1.97 1.46 1.35 0 1 0
61 22 4.67 3.28 1.42 0.73 0.36 0 2.77 1.82 1.52 0 0 0
61 23 3.72 2.92 1.28 0.66 0.44 5 2.55 1.68 1.52 0 0 0
61 24 4.16 3.94 1.06 0.80 0.36 45 2.41 2.26 1.06 0 0 0
61 25 4.16 4.01 1.04 0.88 0.51 45 1.90 1.82 1.04 0 0 0
61 26 3.72 2.92 1.28 0.66 0.44 5 2.55 1.68 1.52 0 0 0
61 27 5.11 4.96 1.03 0.95 0.66 45 2.55 2.41 1.06 0 0 0
61 28 3.80 2.55 1.49 0.51 0.36 3 2.34 1.31 1.78 0 0 0
61 29 4.23 4.01 1.05 0.73 0.36 45 2.26 2.19 1.03 0 0 0
61 30 3.87 2.77 1.39 0.51 0.44 0 1.97 1.53 1.29 0 1 0
60 1 3.87 2.41 1.61 0.51 0.44 3 2.19 1.39 1.58 0 0 0
60 2 4.09 4.01 1.02 0.88 0.36 45 2.34 2.19 1.07 0 0 0
60 3 4.01 3.94 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
60 4 3.65 2.77 1.32 0.51 0.44 0 2.12 1.68 1.26 0 0 0
60 5 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0
60 6 3.50 3.36 1.04 0.51 0.36 47 2.19 1.97 1.11 0 0 0
60 7 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
60 8 3.87 2.41 1.61 0.51 0.44 3 2.19 1.39 1.58 0 0 0
60 9 4.09 4.01 1.02 0.88 0.36 45 2.34 2.19 1.07 0 0 0
60 10 4.01 3.94 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
60 11 3.65 2.77 1.32 0.51 0.44 0 2.12 1.68 1.26 0 0 0
60 12 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0
60 13 3.50 3.36 1.04 0.51 0.36 47 2.19 1.97 1.11 0 0 0
60 14 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
60 15 3.87 2.41 1.61 0.51 0.44 3 2.19 1.39 1.58 0 0 0
60 16 4.09 4.01 1.02 0.88 0.36 45 2.34 2.19 1.07 0 0 0
60 17 4.01 3.94 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
60 18 3.65 2.77 1.32 0.51 0.44 0 2.12 1.68 1.26 0 0 0
60 19 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
60 21 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
60 22 3.87 2.41 1.61 0.51 0.44 3 2.19 1.39 1.58 0 0 0
60 23 4.09 4.01 1.02 0.88 0.36 45 2.34 2.19 1.07 0 0 0
60 24 4.01 3.94 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
60 25 3.65 2.77 1.32 0.51 0.44 0 2.12 1.68 1.26 0 0 0
60 26 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0
60 27 3.50 3.36 1.04 0.51 0.36 47 2.19 1.97 1.11 0 0 0
60 28 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
60 29 3.94 3.80 1.04 0.73 0.44 46 2.34 2.26 1.03 0 0 0
60 30 3.87 3.72 1.04 0.58 0.44 44 2.19 2.12 1.03 0 0 0
59 1 5.04 4.96 1.01 0.80 0.44 45 2.85 2.77 1.03 0 0 0
59 2 3.94 3.80 1.04 0.66 0.44 46 2.34 2.34 1.00 0 0 0
59 3 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
59 4 3.07 2.55 1.20 0.51 0.44 0 2.19 1.46 1.50 0 0 0
59 5 4.16 3.94 1.06 0.73 0.44 46 2.41 2.34 1.03 0 0 0
59 6 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0
59 7 5.40 5.18 1.04 0.95 0.51 45 3.21 2.99 1.07 0 0 0
59 8 5.04 4.96 1.01 0.80 0.44 45 2.85 2.77 1.03 0 0 0
59 9 3.87 2.41 1.61 0.51 0.44 3 2.19 1.39 1.58 0 0 0
59 10 4.09 4.01 1.02 0.88 0.36 45 2.34 2.19 1.07 0 0 0
59 11 4.01 3.94 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
59 12 3.65 2.77 1.32 0.51 0.44 0 2.12 1.68 1.26 0 0 0
59 13 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0
59 14 3.50 3.36 1.04 0.51 0.36 47 2.19 1.97 1.11 0 0 0
59 15 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
59 16 3.94 3.80 1.04 0.66 0.44 46 2.34 2.34 1.00 0 0 0
59 17 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
59 18 3.07 2.55 1.20 0.51 0.44 0 2.19 1.46 1.50 0 0 0
59 19 4.16 3.94 1.06 0.73 0.44 46 2.41 2.34 1.03 0 0 0
59 20 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 0 0 0
59 21 5.26 5.18 1.01 0.95 0.51 45 3.21 2.99 1.07 0 0 0
59 22 5.04 4.96 1.01 0.80 0.44 45 2.85 2.77 1.03 0 0 0
59 23 3.94 3.80 1.04 0.66 0.44 46 2.34 2.34 1.00 0 0 0
59 24 3.65 2.77 1.32 0.51 0.44 0 2.04 1.31 1.56 0 0 0
59 25 3.07 2.55 1.20 0.51 0.44 0 2.19 1.46 1.50 0 0 0
59 26 4.16 3.94 1.06 0.73 0.44 46 2.41 2.34 1.03 0 0 0
59 27 3.80 3.65 1.04 0.73 0.36 43 1.97 1.97 1.00 1 0 0
59 28 3.50 3.36 1.04 0.51 0.36 47 2.19 1.97 1.11 0 0 0
59 29 3.58 3.43 1.04 0.80 0.44 45 1.82 1.68 1.09 0 0 0
59 30 4.67 3.21 1.45 0.51 0.29 0 2.92 2.19 1.33 0 0 0
58 1 3.72 3.58 1.04 0.73 0.44 45 2.70 2.63 1.03 0 0 0
58 2 4.01 3.80 1.06 0.80 0.44 45 2.48 2.34 1.06 0 0 0
58 3 3.65 2.70 1.35 0.51 0.44 0 1.97 1.53 1.29 0 0 0
58 4 3.28 2.70 1.22 0.44 0.36 9 1.61 1.17 1.38 0 0 0
58 5 3.43 2.48 1.38 0.44 0.44 0 1.97 1.39 1.42 0 0 0
58 6 3.87 3.87 1.00 0.80 0.36 46 2.26 2.19 1.03 0 0 0
58 7 3.80 3.65 1.04 0.80 0.44 44 2.77 2.70 1.03 0 0 0
58 8 3.72 3.58 1.04 0.73 0.44 45 2.70 2.63 1.03 0 0 0
58 9 4.01 3.80 1.06 0.80 0.44 45 2.48 2.34 1.06 0 0 0
58 10 3.65 2.70 1.35 0.51 0.44 0 1.97 1.53 1.29 0 0 0
58 11 3.28 2.70 1.22 0.44 0.36 9 1.61 1.17 1.38 0 0 0
58 12 3.43 2.48 1.38 0.44 0.44 0 1.97 1.39 1.42 0 0 0
58 13 3.87 3.87 1.00 0.80 0.36 46 2.26 2.19 1.03 0 0 0
58 14 3.80 3.65 1.04 0.80 0.44 44 2.77 2.70 1.03 0 0 0
58 15 3.72 3.58 1.04 0.73 0.44 45 2.70 2.63 1.03 0 0 0
58 16 4.01 3.80 1.06 0.80 0.44 45 2.48 2.34 1.06 0 0 0
58 17 3.65 2.70 1.35 0.51 0.44 0 1.97 1.53 1.29 0 0 0
58 18 3.28 2.70 1.22 0.44 0.36 9 1.61 1.17 1.38 0 0 0
58 19 3.43 2.48 1.38 0.44 0.44 0 1.97 1.39 1.42 0 0 0
58 20 3.87 3.87 1.00 0.80 0.36 46 2.26 2.19 1.03 0 0 0
58 21 3.80 3.65 1.04 0.80 0.44 44 2.77 2.70 1.03 0 0 0
58 22 3.72 3.58 1.04 0.73 0.44 45 2.70 2.63 1.03 0 0 0
58 23 4.01 3.80 1.06 0.80 0.44 45 2.48 2.34 1.06 0 0 0
58 24 3.65 2.70 1.35 0.51 0.44 0 1.97 1.53 1.29 0 0 0
58 25 3.28 2.70 1.22 0.44 0.36 9 1.61 1.17 1.38 0 0 0
58 26 3.43 2.48 1.38 0.44 0.44 0 1.97 1.39 1.42 0 0 0
58 27 5.69 5.62 1.01 1.02 0.51 46 2.85 2.85 1.00 0 0 0
58 28 3.80 3.65 1.04 0.80 0.44 44 2.77 2.70 1.03 0 0 0
58 29 3.80 3.72 1.02 0.80 0.36 45 2.41 2.34 1.03 0 0 0
58 30 4.74 4.67 1.02 1.09 0.36 45 2.63 2.48 1.06 0 1 0
57 1 4.01 2.85 1.41 0.51 0.44 0 2.34 1.61 1.45 0 0 0
57 2 3.50 2.63 1.33 0.58 0.36 0 1.82 1.39 1.32 0 0 0
57 3 3.65 3.50 1.04 0.73 0.36 46 1.82 1.68 1.09 0 0 0
57 4 4.67 3.28 1.42 0.58 0.29 0 3.28 1.97 1.67 0 0 0
57 5 4.01 3.94 1.02 0.95 0.44 45 2.34 2.26 1.03 0 0 0
57 6 4.16 3.36 1.24 0.58 0.36 0 2.55 1.97 1.30 0 0 0
57 7 4.67 4.45 1.05 0.88 0.44 44 2.55 2.48 1.03 0 0 0
57 8 4.01 2.85 1.41 0.51 0.44 0 2.34 1.61 1.45 0 0 0
57 9 3.50 2.63 1.33 0.58 0.36 0 1.82 1.39 1.32 0 0 0
57 10 3.65 3.50 1.04 0.73 0.36 46 1.82 1.68 1.09 0 0 0
57 11 4.67 3.28 1.42 0.58 0.29 0 3.28 1.97 1.67 0 0 0
57 12 4.01 3.94 1.02 0.95 0.44 45 2.34 2.26 1.03 0 0 0
57 13 4.16 3.36 1.24 0.58 0.36 0 2.55 1.97 1.30 0 0 0
57 14 4.67 4.45 1.05 0.88 0.44 44 2.55 2.48 1.03 0 0 0
57 15 4.01 2.85 1.41 0.51 0.44 0 2.34 1.61 1.45 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
57 17 3.65 3.50 1.04 0.73 0.36 46 1.82 1.68 1.09 0 0 0
57 18 4.67 3.28 1.42 0.58 0.29 0 3.28 1.97 1.67 0 0 0
57 19 4.01 3.94 1.02 0.95 0.44 45 2.34 2.26 1.03 0 0 0
57 20 4.16 3.36 1.24 0.58 0.36 0 2.55 1.97 1.30 0 0 0
57 21 4.67 4.45 1.05 0.88 0.44 44 2.55 2.48 1.03 0 0 0
57 22 4.01 2.85 1.41 0.51 0.44 0 2.34 1.61 1.45 0 0 0
57 23 3.50 2.63 1.33 0.58 0.36 0 1.82 1.39 1.32 0 0 0
57 24 3.65 3.50 1.04 0.73 0.36 46 1.82 1.68 1.09 0 0 0
57 25 4.67 3.28 1.42 0.58 0.29 0 3.28 1.97 1.67 0 0 0
57 26 4.01 3.94 1.02 0.95 0.44 45 2.34 2.26 1.03 0 0 0
57 27 4.16 3.36 1.24 0.58 0.36 0 2.55 1.97 1.30 0 0 0
57 28 4.67 4.45 1.05 0.88 0.44 44 2.55 2.48 1.03 0 0 0
57 29 3.14 2.63 1.19 0.44 0.44 5 1.90 1.46 1.30 0 0 0
57 30 3.94 3.87 1.02 0.73 0.51 44 2.12 1.97 1.07 0 0 0
56 1 3.58 2.77 1.29 0.51 0.44 3 2.12 1.53 1.38 0 0 0
56 2 3.94 3.87 1.02 0.80 0.51 46 2.26 2.12 1.07 0 0 0
56 3 3.80 2.70 1.41 0.44 0.44 0 2.12 1.31 1.61 0 0 0
56 4 3.50 2.48 1.41 0.58 0.36 0 2.19 1.61 1.36 0 0 0
56 5 3.94 3.80 1.04 0.80 0.44 47 2.04 1.90 1.08 0 0 0
56 6 2.85 2.77 1.03 0.58 0.44 45 2.04 1.75 1.17 0 0 0
56 7 5.40 5.26 1.03 1.09 0.29 45 2.92 2.92 1.00 0 0 0
56 8 3.58 2.77 1.29 0.51 0.44 3 2.12 1.53 1.38 0 0 0
56 9 3.94 3.87 1.02 0.80 0.51 46 2.26 2.12 1.07 0 0 0
56 10 3.80 2.70 1.41 0.44 0.44 0 2.12 1.31 1.61 0 0 0
56 11 3.50 2.48 1.41 0.58 0.36 0 2.19 1.61 1.36 0 0 0
56 12 3.94 3.80 1.04 0.80 0.44 47 2.04 1.90 1.08 0 0 0
56 13 2.85 2.77 1.03 0.58 0.44 45 2.04 1.75 1.17 0 0 0
56 14 5.40 5.26 1.03 1.09 0.29 45 2.92 2.92 1.00 0 0 0
56 15 3.58 2.77 1.29 0.51 0.44 3 2.12 1.53 1.38 0 0 0
56 16 3.94 3.87 1.02 0.80 0.51 46 2.26 2.12 1.07 0 0 0
56 17 3.80 2.70 1.41 0.44 0.44 0 2.12 1.31 1.61 0 0 0
56 18 3.50 2.48 1.41 0.58 0.36 0 2.19 1.61 1.36 0 0 0
56 19 3.94 3.80 1.04 0.80 0.44 47 2.04 1.90 1.08 0 0 0
56 20 2.85 2.77 1.03 0.58 0.44 45 2.04 1.75 1.17 0 0 0
56 21 5.40 5.26 1.03 1.09 0.29 45 2.92 2.92 1.00 0 0 0
56 22 3.58 2.77 1.29 0.51 0.44 3 2.12 1.53 1.38 0 0 0
56 23 3.94 3.87 1.02 0.80 0.51 46 2.26 2.12 1.07 0 0 0
56 24 3.80 2.70 1.41 0.44 0.44 0 2.12 1.31 1.61 0 0 0
56 25 3.50 2.48 1.41 0.58 0.36 0 2.19 1.61 1.36 0 0 0
56 26 3.94 3.80 1.04 0.80 0.44 47 2.04 1.90 1.08 0 0 0
56 27 2.85 2.77 1.03 0.58 0.44 45 2.04 1.75 1.17 0 0 0
56 28 5.40 5.26 1.03 1.09 0.29 45 2.92 2.92 1.00 0 0 0
56 29 4.38 4.23 1.03 0.95 0.29 45 2.48 2.48 1.00 0 0 0
56 30 3.94 3.87 1.02 0.73 0.51 44 2.12 1.97 1.07 0 0 0
55 1 3.80 2.85 1.33 0.58 0.36 2 1.75 1.24 1.41 0 0 0
55 2 3.65 3.43 1.06 0.73 0.29 46 2.48 2.34 1.06 0 0 0
55 3 4.23 4.01 1.05 0.80 0.44 45 2.34 2.19 1.07 0 0 0
55 4 3.94 3.87 1.02 0.88 0.51 44 1.90 1.82 1.04 0 0 0
55 5 3.80 3.72 1.02 0.58 0.44 45 2.19 2.04 1.07 0 0 0
55 6 4.09 3.94 1.04 0.80 0.44 45 2.19 2.04 1.07 0 0 0
55 7 3.21 2.63 1.22 0.58 0.44 5 2.12 1.39 1.53 0 0 0
55 8 3.80 2.85 1.33 0.58 0.36 2 1.75 1.24 1.41 0 0 0
55 9 3.65 3.43 1.06 0.73 0.29 46 2.48 2.34 1.06 0 0 0
55 10 4.23 4.01 1.05 0.80 0.44 45 2.34 2.19 1.07 0 0 0
55 11 3.94 3.87 1.02 0.88 0.51 44 1.90 1.82 1.04 0 0 0
55 12 3.80 3.72 1.02 0.58 0.44 45 2.19 2.04 1.07 0 0 0
55 13 4.09 3.94 1.04 0.80 0.44 45 2.19 2.04 1.07 0 0 0
55 14 3.21 2.63 1.22 0.58 0.44 5 2.12 1.39 1.53 0 0 0
55 15 3.80 2.85 1.33 0.58 0.36 2 1.75 1.24 1.41 0 0 0
55 16 3.65 3.43 1.06 0.73 0.29 46 2.48 2.34 1.06 0 0 0
55 17 4.23 4.01 1.05 0.80 0.44 45 2.34 2.19 1.07 0 0 0
55 18 3.94 3.87 1.02 0.88 0.51 44 1.90 1.82 1.04 0 0 0
55 19 3.80 3.72 1.02 0.58 0.44 45 2.19 2.04 1.07 0 0 0
55 20 4.09 3.94 1.04 0.80 0.44 45 2.19 2.04 1.07 0 0 0
55 21 3.21 2.63 1.22 0.58 0.44 5 2.12 1.39 1.53 0 0 0
55 22 3.80 2.85 1.33 0.58 0.36 2 1.75 1.24 1.41 0 0 0
55 23 3.65 3.43 1.06 0.73 0.29 46 2.48 2.34 1.06 0 0 0
55 24 4.23 4.01 1.05 0.80 0.44 45 2.34 2.19 1.07 0 0 0
55 25 3.94 3.87 1.02 0.88 0.51 44 1.90 1.82 1.04 0 0 0
55 26 3.80 3.72 1.02 0.58 0.44 45 2.19 2.04 1.07 0 0 0
55 27 4.09 3.94 1.04 0.80 0.44 45 2.19 2.04 1.07 0 0 0
55 28 3.21 2.63 1.22 0.58 0.44 5 2.12 1.39 1.53 0 0 0
55 29 3.65 3.43 1.06 0.73 0.29 46 2.48 2.34 1.06 0 0 0
55 30 4.23 4.01 1.05 0.80 0.44 45 2.34 2.19 1.07 0 0 0
54 1 4.09 4.01 1.02 0.66 0.44 45 2.04 1.90 1.08 0 0 0
54 2 3.43 2.77 1.24 0.51 0.44 0 2.48 2.04 1.21 0 0 0
54 3 3.80 3.65 1.04 0.66 0.36 46 2.26 2.04 1.11 0 0 0
54 4 3.36 2.55 1.31 0.51 0.44 3 1.90 1.31 1.44 0 0 0
54 5 3.72 3.50 1.06 0.66 0.44 44 2.04 1.90 1.08 0 0 0
54 6 3.65 2.48 1.47 0.58 0.44 5 2.34 1.46 1.60 0 0 0
54 7 4.45 4.16 1.07 0.88 0.36 43 1.97 1.90 1.04 0 0 0
54 8 4.09 4.01 1.02 0.66 0.44 45 2.04 1.90 1.08 0 0 0
54 9 3.43 2.77 1.24 0.51 0.44 0 2.48 2.04 1.21 0 0 0
54 10 3.80 3.65 1.04 0.66 0.36 46 2.26 2.04 1.11 0 0 0
54 11 3.36 2.55 1.31 0.51 0.44 3 1.90 1.31 1.44 0 0 0
54 12 3.72 3.50 1.06 0.66 0.44 44 2.04 1.90 1.08 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
54 14 4.45 4.16 1.07 0.88 0.36 43 1.97 1.90 1.04 0 0 0
54 15 4.09 4.01 1.02 0.66 0.44 45 2.04 1.90 1.08 0 0 0
54 16 3.43 2.77 1.24 0.51 0.44 0 2.48 2.04 1.21 0 0 0
54 17 3.80 3.65 1.04 0.66 0.36 46 2.26 2.04 1.11 0 0 0
54 18 3.36 2.55 1.31 0.51 0.44 3 1.90 1.31 1.44 0 0 0
54 19 3.72 3.50 1.06 0.66 0.44 44 2.04 1.90 1.08 0 0 0
54 20 3.65 2.48 1.47 0.58 0.44 5 2.34 1.46 1.60 0 0 0
54 21 4.45 4.16 1.07 0.88 0.36 43 1.97 1.90 1.04 0 0 0
54 22 4.09 4.01 1.02 0.66 0.44 45 2.04 1.90 1.08 0 0 0
54 23 3.43 2.77 1.24 0.51 0.44 0 2.48 2.04 1.21 0 0 0
54 24 3.80 3.65 1.04 0.66 0.36 46 2.26 2.04 1.11 0 0 0
54 25 3.36 2.55 1.31 0.51 0.44 3 1.90 1.31 1.44 0 0 0
54 26 3.72 3.50 1.06 0.66 0.44 44 2.04 1.90 1.08 0 0 0
54 27 3.65 2.48 1.47 0.58 0.44 5 2.34 1.46 1.60 0 0 0
54 28 4.45 4.16 1.07 0.88 0.36 43 1.97 1.90 1.04 0 0 0
54 29 3.43 2.63 1.31 0.51 0.44 0 2.48 1.90 1.31 1 0 0
54 30 3.65 3.43 1.06 0.80 0.51 44 1.97 1.90 1.04 0 0 0
53 1 3.07 3.07 1.00 0.58 0.44 46 1.75 1.61 1.09 0 0 0
53 2 3.21 3.14 1.02 0.73 0.29 45 1.61 1.61 1.00 0 0 0
53 3 4.09 3.94 1.04 0.73 0.51 45 2.34 2.12 1.10 0 0 0
53 4 2.99 2.34 1.28 0.51 0.36 7 2.04 1.46 1.40 0 0 0
53 5 3.80 3.58 1.06 0.66 0.44 45 1.90 1.75 1.08 0 0 0
53 6 3.36 3.28 1.02 0.58 0.51 41 2.41 2.19 1.10 0 0 0
53 7 3.65 2.63 1.39 0.51 0.36 0 2.04 1.46 1.40 0 0 0
53 8 3.07 3.07 1.00 0.58 0.44 46 1.75 1.61 1.09 0 0 0
53 9 3.21 3.14 1.02 0.73 0.29 45 1.61 1.61 1.00 0 0 0
53 10 4.09 3.94 1.04 0.73 0.51 45 2.34 2.12 1.10 0 0 0
53 11 2.99 2.34 1.28 0.51 0.36 7 2.04 1.46 1.40 0 0 0
53 12 3.80 3.58 1.06 0.66 0.44 45 1.90 1.75 1.08 0 0 0
53 13 3.36 3.28 1.02 0.58 0.51 41 2.41 2.19 1.10 0 0 0
53 14 3.65 2.63 1.39 0.51 0.36 0 2.04 1.46 1.40 0 0 0
53 15 3.07 3.07 1.00 0.58 0.44 46 1.75 1.61 1.09 0 0 0
53 16 3.21 3.14 1.02 0.73 0.29 45 1.61 1.61 1.00 0 0 0
53 17 4.09 3.94 1.04 0.73 0.51 45 2.34 2.12 1.10 0 0 0
53 18 2.99 2.34 1.28 0.51 0.36 7 2.04 1.46 1.40 0 0 0
53 19 3.80 3.58 1.06 0.66 0.44 45 1.90 1.75 1.08 0 0 0
53 20 3.36 3.28 1.02 0.58 0.51 41 2.41 2.19 1.10 0 0 0
53 21 3.65 2.63 1.39 0.51 0.36 0 2.04 1.46 1.40 0 0 0
53 22 3.07 3.07 1.00 0.58 0.44 46 1.75 1.61 1.09 0 0 0
53 23 3.21 3.14 1.02 0.73 0.29 45 1.61 1.61 1.00 0 0 0
53 24 4.09 3.94 1.04 0.73 0.51 45 2.34 2.12 1.10 0 0 0
53 25 2.99 2.34 1.28 0.51 0.36 7 2.04 1.46 1.40 0 0 0
53 26 3.80 3.58 1.06 0.66 0.44 45 1.90 1.75 1.08 0 0 0
53 27 3.36 3.28 1.02 0.58 0.51 41 2.41 2.19 1.10 0 0 0
53 28 3.65 2.63 1.39 0.51 0.36 0 2.04 1.46 1.40 0 0 0
53 29 3.36 2.63 1.28 0.44 0.36 0 2.34 1.75 1.33 0 0 0
53 30 3.65 3.50 1.04 0.58 0.36 46 2.19 1.97 1.11 0 0 0
52 1 3.21 2.63 1.22 0.51 0.44 0 1.68 1.17 1.44 0 0 0
52 2 3.65 3.65 1.00 0.58 0.51 45 2.85 2.70 1.05 0 0 0
52 3 3.50 2.41 1.45 0.51 0.44 0 2.04 1.53 1.33 0 0 0
52 4 3.36 2.63 1.28 0.58 0.44 0 1.97 1.31 1.50 0 0 0
52 5 3.14 2.85 1.10 0.51 0.44 10 2.12 1.68 1.26 0 0 0
52 6 3.28 2.85 1.15 0.51 0.44 0 2.12 1.61 1.32 0 0 0
52 7 3.07 2.48 1.24 0.44 0.36 15 2.12 1.97 1.07 0 0 0
52 8 3.21 2.63 1.22 0.51 0.44 0 1.68 1.17 1.44 0 0 0
52 9 3.65 3.65 1.00 0.58 0.51 45 2.85 2.70 1.05 0 0 0
52 10 3.50 2.41 1.45 0.51 0.44 0 2.04 1.53 1.33 0 0 0
52 11 3.36 2.63 1.28 0.58 0.44 0 1.97 1.31 1.50 0 0 0
52 12 3.14 2.85 1.10 0.51 0.44 10 2.12 1.68 1.26 0 0 0
52 13 3.28 2.85 1.15 0.51 0.44 0 2.12 1.61 1.32 0 0 0
52 14 3.07 2.48 1.24 0.44 0.36 15 2.12 1.97 1.07 0 0 0
52 15 3.21 2.63 1.22 0.51 0.44 0 1.68 1.17 1.44 0 0 0
52 16 3.65 3.65 1.00 0.58 0.51 45 2.85 2.70 1.05 0 0 0
52 17 3.50 2.41 1.45 0.51 0.44 0 2.04 1.53 1.33 0 0 0
52 18 3.36 2.63 1.28 0.58 0.44 0 1.97 1.31 1.50 0 0 0
52 19 3.14 2.85 1.10 0.51 0.44 10 2.12 1.68 1.26 0 0 0
52 20 3.28 2.85 1.15 0.51 0.44 0 2.12 1.61 1.32 0 0 0
52 21 3.07 2.48 1.24 0.44 0.36 15 2.12 1.97 1.07 0 0 0
52 22 3.21 2.63 1.22 0.51 0.44 0 1.68 1.17 1.44 0 0 0
52 23 3.65 3.65 1.00 0.58 0.51 45 2.85 2.70 1.05 0 0 0
52 24 3.50 2.41 1.45 0.51 0.44 0 2.04 1.53 1.33 0 0 0
52 25 3.36 2.63 1.28 0.58 0.44 0 1.97 1.31 1.50 0 0 0
52 26 3.14 2.85 1.10 0.51 0.44 10 2.12 1.68 1.26 0 0 0
52 27 3.28 2.85 1.15 0.51 0.44 0 2.12 1.61 1.32 0 0 0
52 28 3.07 2.48 1.24 0.44 0.36 15 2.12 1.97 1.07 0 0 0
52 29 3.28 2.70 1.22 0.51 0.44 0 1.97 1.46 1.35 0 0 0
52 30 4.16 4.01 1.04 0.80 0.36 46 2.26 2.12 1.07 0 0 0
51 1 3.36 3.28 1.02 0.58 0.44 42 2.34 2.12 1.10 0 0 0
51 2 3.36 2.41 1.39 0.44 0.36 0 2.04 1.46 1.40 0 0 0
51 3 3.65 3.50 1.04 0.51 0.36 43 2.12 1.97 1.07 0 0 0
51 4 2.70 2.04 1.32 0.51 0.44 0 1.61 1.17 1.38 0 0 0
51 5 3.65 3.50 1.04 0.58 0.44 45 1.97 1.82 1.08 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
51 7 3.43 2.70 1.27 0.51 0.36 0 1.97 1.39 1.42 0 0 0
51 8 3.36 3.28 1.02 0.58 0.44 42 2.34 2.12 1.10 0 0 0
51 9 3.36 2.41 1.39 0.44 0.36 0 2.04 1.46 1.40 0 0 0
51 10 3.65 3.50 1.04 0.51 0.36 43 2.12 1.97 1.07 0 0 0
51 11 2.70 2.04 1.32 0.51 0.44 0 1.61 1.17 1.38 0 0 0
51 12 3.65 3.50 1.04 0.58 0.44 45 1.97 1.82 1.08 0 0 0
51 13 3.28 2.41 1.36 0.44 0.36 0 1.82 1.31 1.39 0 0 0
51 14 3.43 2.70 1.27 0.51 0.36 0 1.97 1.39 1.42 0 0 0
51 15 3.36 3.28 1.02 0.58 0.44 42 2.34 2.12 1.10 0 0 0
51 16 3.36 2.41 1.39 0.44 0.36 0 2.04 1.46 1.40 0 0 0
51 17 3.65 3.50 1.04 0.51 0.36 43 2.12 1.97 1.07 0 0 0
51 18 2.70 2.04 1.32 0.51 0.44 0 1.61 1.17 1.38 0 0 0
51 19 3.65 3.50 1.04 0.58 0.44 45 1.97 1.82 1.08 0 0 0
51 20 3.28 2.41 1.36 0.44 0.36 0 1.82 1.31 1.39 0 0 0
51 21 3.43 2.70 1.27 0.51 0.36 0 1.97 1.39 1.42 0 0 0
51 22 3.36 3.28 1.02 0.58 0.44 42 2.34 2.12 1.10 0 0 0
51 23 3.36 2.41 1.39 0.44 0.36 0 2.04 1.46 1.40 0 0 0
51 24 3.65 3.50 1.04 0.51 0.36 43 2.12 1.97 1.07 0 0 0
51 25 2.70 2.04 1.32 0.51 0.44 0 1.61 1.17 1.38 0 0 0
51 26 3.65 3.50 1.04 0.58 0.44 45 1.97 1.82 1.08 0 0 0
51 27 3.28 2.41 1.36 0.44 0.36 0 1.82 1.31 1.39 0 0 0
51 28 3.43 2.70 1.27 0.51 0.36 0 1.97 1.39 1.42 0 0 0
51 29 4.09 3.94 1.04 1.02 0.36 46 2.19 2.04 1.07 0 0 0
51 30 2.92 2.34 1.25 0.51 0.36 12 1.90 1.31 1.44 0 0 0
51 1 2.92 2.19 1.33 0.36 0.29 0 1.90 1.24 1.53 0 0 0
50 2 4.89 4.89 1.00 1.02 0.58 45 2.70 2.55 1.06 0 0 0
50 3 2.92 2.26 1.29 0.36 0.36 0 1.61 1.17 1.38 0 0 0
50 4 3.21 2.41 1.33 0.51 0.44 0 1.97 1.39 1.42 0 0 0
50 5 3.58 2.70 1.32 0.51 0.44 0 2.12 1.24 1.71 0 0 0
50 6 3.21 2.48 1.29 0.44 0.36 0 1.68 1.09 1.53 0 0 0
50 7 4.09 4.09 1.00 1.02 0.44 46 2.26 2.12 1.07 0 0 0
50 8 2.92 2.19 1.33 0.36 0.29 0 1.90 1.24 1.53 0 0 0
50 9 4.89 4.89 1.00 1.02 0.58 45 2.70 2.55 1.06 0 0 0
50 10 2.92 2.26 1.29 0.36 0.36 0 1.61 1.17 1.38 0 0 0
50 11 3.21 2.41 1.33 0.51 0.44 0 1.97 1.39 1.42 0 0 0
50 12 3.58 2.70 1.32 0.51 0.44 0 2.12 1.24 1.71 0 0 0
50 13 3.21 2.48 1.29 0.44 0.36 0 1.68 1.09 1.53 0 0 0
50 14 4.09 4.09 1.00 1.02 0.44 46 2.26 2.12 1.07 0 0 0
50 15 2.92 2.19 1.33 0.36 0.29 0 1.90 1.24 1.53 0 0 0
50 16 4.89 4.89 1.00 1.02 0.58 45 2.70 2.55 1.06 0 0 0
50 17 2.92 2.26 1.29 0.36 0.36 0 1.61 1.17 1.38 0 0 0
50 18 3.21 2.41 1.33 0.51 0.44 0 1.97 1.39 1.42 0 0 0
50 19 3.58 2.70 1.32 0.51 0.44 0 2.12 1.24 1.71 0 0 0
50 20 3.21 2.48 1.29 0.44 0.36 0 1.68 1.09 1.53 0 0 0
50 21 4.09 4.09 1.00 1.02 0.44 46 2.26 2.12 1.07 0 0 0
50 22 2.92 2.19 1.33 0.36 0.29 0 1.90 1.24 1.53 0 0 0
50 23 4.89 4.89 1.00 1.02 0.58 45 2.70 2.55 1.06 0 0 0
50 24 2.92 2.26 1.29 0.36 0.36 0 1.61 1.17 1.38 0 0 0
50 25 3.21 2.41 1.33 0.51 0.44 0 1.97 1.39 1.42 0 0 0
50 26 3.58 2.70 1.32 0.51 0.44 0 2.12 1.24 1.71 0 0 0
50 27 3.21 2.48 1.29 0.44 0.36 0 1.68 1.09 1.53 0 0 0
50 28 4.09 4.09 1.00 1.02 0.44 46 2.26 2.12 1.07 0 0 0
50 29 3.43 4.89 0.70 0.80 0.44 45 3.28 2.92 1.13 0 0 0
50 30 3.58 2.63 1.36 0.58 0.36 3 1.68 1.17 1.44 0 0 0
49 1 3.65 3.50 1.04 0.80 0.36 44 1.97 1.82 1.08 0 0 0
49 2 3.14 2.19 1.43 0.44 0.44 3 2.19 1.61 1.36 0 0 0
49 3 4.38 4.23 1.03 0.58 0.44 42 2.48 2.26 1.10 0 0 0
49 4 3.28 2.48 1.32 0.51 0.36 0 2.04 1.39 1.47 0 0 0
49 5 4.38 4.16 1.05 0.58 0.51 45 2.48 2.19 1.13 0 0 0
49 6 5.26 4.96 1.06 0.73 0.58 44 3.50 3.28 1.07 0 0 0
49 7 3.07 2.41 1.27 0.44 0.44 0 1.75 1.24 1.41 0 0 0
49 8 3.65 3.50 1.04 0.80 0.36 44 1.97 1.82 1.08 0 0 0
49 9 3.14 2.19 1.43 0.44 0.44 3 2.19 1.61 1.36 0 0 0
49 10 4.38 4.23 1.03 0.58 0.44 42 2.48 2.26 1.10 0 0 0
49 11 3.28 2.48 1.32 0.51 0.36 0 2.04 1.39 1.47 0 0 0
49 12 4.38 4.16 1.05 0.58 0.51 45 2.48 2.19 1.13 0 0 0
49 13 5.26 4.96 1.06 0.73 0.58 44 3.50 3.28 1.07 0 0 0
49 14 3.07 2.41 1.27 0.44 0.44 0 1.75 1.24 1.41 0 0 0
49 15 3.65 3.50 1.04 0.80 0.36 44 1.97 1.82 1.08 0 0 0
49 16 3.14 2.19 1.43 0.44 0.44 3 2.19 1.61 1.36 0 0 0
49 17 4.38 4.23 1.03 0.58 0.44 42 2.48 2.26 1.10 0 0 0
49 18 3.28 2.48 1.32 0.51 0.36 0 2.04 1.39 1.47 0 0 0
49 19 4.38 4.16 1.05 0.58 0.51 45 2.48 2.19 1.13 0 0 0
49 20 5.26 4.96 1.06 0.73 0.58 44 3.50 3.28 1.07 0 0 0
49 21 3.07 2.41 1.27 0.44 0.44 0 1.75 1.24 1.41 0 0 0
49 22 3.65 3.50 1.04 0.80 0.36 44 1.97 1.82 1.08 0 0 0
49 23 3.14 2.19 1.43 0.44 0.44 3 2.19 1.61 1.36 0 0 0
49 24 4.38 4.23 1.03 0.58 0.44 42 2.48 2.26 1.10 0 0 0
49 25 3.28 2.48 1.32 0.51 0.36 0 2.04 1.39 1.47 0 0 0
49 26 4.38 4.16 1.05 0.58 0.51 45 2.48 2.19 1.13 0 0 0
49 27 5.26 4.96 1.06 0.73 0.58 44 3.50 3.28 1.07 0 0 0
49 28 3.07 2.41 1.27 0.44 0.44 0 1.75 1.24 1.41 0 0 0
49 29 5.11 4.96 1.03 0.73 0.58 46 3.43 3.28 1.04 0 0 0
49 30 3.80 3.58 1.06 0.44 0.44 45 2.77 2.70 1.03 0 0 0
48 1 3.58 3.50 1.02 0.80 0.51 43 2.26 2.12 1.07 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
48 3 3.58 2.63 1.36 0.51 0.44 0 2.41 1.61 1.50 0 0 0
48 4 3.65 3.50 1.04 0.73 0.44 46 1.97 1.90 1.04 0 0 0
48 5 2.99 2.41 1.24 0.51 0.44 0 1.82 1.31 1.39 0 0 0
48 6 4.16 3.94 1.06 0.80 0.44 45 2.34 2.19 1.07 0 0 0
48 7 3.87 3.87 1.00 0.88 0.36 45 2.12 1.97 1.07 0 0 0
48 8 3.58 3.50 1.02 0.80 0.51 43 2.26 2.12 1.07 0 0 0
48 9 3.72 3.58 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0
48 10 3.58 2.63 1.36 0.51 0.44 0 2.41 1.61 1.50 0 0 0
48 11 3.65 3.50 1.04 0.73 0.44 46 1.97 1.90 1.04 0 0 0
48 12 2.99 2.41 1.24 0.51 0.44 0 1.82 1.31 1.39 0 0 0
48 13 4.16 3.94 1.06 0.80 0.44 45 2.34 2.19 1.07 0 0 0
48 14 3.87 3.87 1.00 0.88 0.36 45 2.12 1.97 1.07 0 0 0
48 15 3.58 3.50 1.02 0.80 0.51 43 2.26 2.12 1.07 0 0 0
48 16 3.72 3.58 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0
48 17 3.58 2.63 1.36 0.51 0.44 0 2.41 1.61 1.50 0 0 0
48 18 3.65 3.50 1.04 0.73 0.44 46 1.97 1.90 1.04 0 0 0
48 19 2.99 2.41 1.24 0.51 0.44 0 1.82 1.31 1.39 0 0 0
48 20 4.16 3.94 1.06 0.80 0.44 45 2.34 2.19 1.07 0 0 0
48 21 3.87 3.87 1.00 0.88 0.36 45 2.12 1.97 1.07 0 0 0
48 22 3.58 3.50 1.02 0.80 0.51 43 2.26 2.12 1.07 0 0 0
48 23 3.72 3.58 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0
48 24 3.58 2.63 1.36 0.51 0.44 0 2.41 1.61 1.50 0 0 0
48 25 3.65 3.50 1.04 0.73 0.44 46 1.97 1.90 1.04 0 0 0
48 26 2.99 2.41 1.24 0.51 0.44 0 1.82 1.31 1.39 0 0 0
48 27 4.16 3.94 1.06 0.80 0.44 45 2.34 2.19 1.07 0 0 0
48 28 3.87 3.87 1.00 0.88 0.36 45 2.12 1.97 1.07 0 0 0
48 29 3.58 2.48 1.44 0.51 0.44 0 2.04 1.61 1.27 0 0 0
48 30 4.16 3.94 1.06 0.73 0.44 45 2.48 2.48 1.00 0 0 0
47 1 3.80 3.58 1.06 0.58 0.36 45 2.26 2.04 1.11 0 0 0
47 2 3.43 2.41 1.42 0.51 0.44 8 2.04 1.61 1.27 0 0 0
47 3 5.04 4.89 1.03 0.66 0.44 46 2.85 2.77 1.03 0 0 0
47 4 2.85 2.19 1.30 0.51 0.51 0 1.82 1.09 1.67 0 0 0
47 5 4.01 4.01 1.00 0.80 0.51 45 2.19 2.19 1.00 0 0 0
47 6 3.58 3.43 1.04 0.58 0.44 43 1.82 1.68 1.09 0 0 0
47 7 3.28 2.48 1.32 0.58 0.44 0 2.19 1.61 1.36 0 0 0
47 8 3.72 3.58 1.04 0.58 0.36 46 2.19 2.04 1.07 0 0 0
47 9 3.50 2.41 1.45 0.51 0.44 8 2.04 1.61 1.27 0 0 0
47 10 5.04 4.96 1.01 0.66 0.44 46 2.85 2.77 1.03 0 0 0
47 11 2.92 2.19 1.33 0.51 0.51 0 1.82 1.09 1.67 0 0 0
47 12 4.01 3.94 1.02 0.80 0.51 45 2.19 2.19 1.00 0 0 0
47 13 3.58 3.43 1.04 0.58 0.44 44 1.82 1.68 1.09 0 0 0
47 14 3.36 2.48 1.35 0.58 0.44 0 2.19 1.61 1.36 0 0 0
47 15 3.72 3.65 1.02 0.58 0.36 45 2.26 2.04 1.11 0 0 0
47 16 3.43 2.48 1.38 0.51 0.44 8 2.04 1.61 1.27 0 0 0
47 17 5.04 4.89 1.03 0.66 0.44 46 2.92 2.77 1.05 0 0 0
47 18 2.85 2.19 1.30 0.51 0.51 0 1.82 1.09 1.67 0 0 0
47 19 4.01 4.01 1.00 0.80 0.51 45 2.19 2.19 1.00 0 0 0
47 20 3.58 3.43 1.04 0.58 0.44 43 1.82 1.68 1.09 0 0 0
47 21 3.28 2.48 1.32 0.58 0.44 0 2.26 1.61 1.41 0 0 0
47 22 3.80 3.58 1.06 0.58 0.36 45 2.19 2.04 1.07 0 0 0
47 23 3.43 2.41 1.42 0.51 0.44 8 2.04 1.61 1.27 0 0 0
47 24 5.04 4.89 1.03 0.66 0.44 46 2.92 2.77 1.05 0 0 0
47 25 2.85 2.19 1.30 0.51 0.51 0 1.90 1.09 1.73 0 0 0
47 26 4.01 4.01 1.00 0.80 0.51 45 2.19 2.12 1.03 0 0 0
47 27 3.58 3.43 1.04 0.58 0.44 43 1.82 1.68 1.09 0 0 0
47 28 3.28 2.48 1.32 0.58 0.44 0 2.19 1.61 1.36 0 0 0
47 29 3.80 3.58 1.06 0.58 0.36 45 2.19 2.04 1.07 0 0 0
47 30 3.58 3.43 1.04 0.58 0.44 44 1.75 1.68 1.04 0 0 0
46 1 4.23 4.16 1.02 0.58 0.36 45 2.48 2.34 1.06 0 0 0
46 2 4.23 4.09 1.04 0.80 0.36 45 2.63 2.55 1.03 0 0 0
46 3 3.58 3.43 1.04 0.58 0.36 47 2.55 2.55 1.00 0 0 0
46 4 3.07 2.99 1.02 0.80 0.36 44 1.68 1.53 1.10 0 0 0
46 5 3.65 3.50 1.04 0.66 0.44 45 2.26 2.12 1.07 0 0 0
46 6 3.65 2.63 1.39 0.51 0.44 0 2.19 1.53 1.43 0 0 0
46 7 2.92 2.04 1.43 0.51 0.44 0 1.97 1.39 1.42 0 0 0
46 8 4.23 4.16 1.02 0.58 0.36 45 2.48 2.34 1.06 0 0 0
46 9 4.23 4.09 1.04 0.80 0.36 45 2.63 2.55 1.03 0 0 0
46 10 3.58 3.43 1.04 0.58 0.36 47 2.55 2.55 1.00 0 0 0
46 11 3.07 2.99 1.02 0.80 0.36 44 1.68 1.53 1.10 0 0 0
46 12 3.65 3.50 1.04 0.66 0.44 45 2.26 2.12 1.07 0 0 0
46 13 3.65 2.63 1.39 0.51 0.44 0 2.19 1.53 1.43 0 0 0
46 14 2.92 2.04 1.43 0.51 0.44 0 1.97 1.39 1.42 0 0 0
46 15 4.31 4.16 1.04 0.58 0.36 45 2.48 2.34 1.06 0 0 0
46 16 3.14 3.14 1.00 0.58 0.36 45 2.48 2.34 1.06 0 0 0
46 17 3.50 3.43 1.02 0.73 0.36 47 1.90 1.90 1.00 0 0 0
46 18 3.94 3.80 1.04 0.88 0.51 45 2.92 2.77 1.05 0 0 0
46 19 3.65 3.50 1.04 0.66 0.44 45 2.26 2.12 1.07 0 0 0
46 20 3.65 2.63 1.39 0.51 0.44 0 2.19 1.53 1.43 0 0 0
46 21 2.92 2.04 1.43 0.51 0.44 0 1.97 1.39 1.42 0 0 0
46 22 4.23 4.16 1.02 0.58 0.36 45 2.48 2.34 1.06 0 0 0
46 23 4.23 4.09 1.04 0.80 0.36 45 2.63 2.55 1.03 0 0 0
46 24 3.58 3.43 1.04 0.58 0.36 47 2.55 2.55 1.00 0 0 0
46 25 3.07 2.99 1.02 0.80 0.36 44 1.68 1.53 1.10 0 0 0
46 26 3.65 3.50 1.04 0.66 0.44 45 2.26 2.12 1.07 0 0 0
46 27 3.65 2.63 1.39 0.51 0.44 0 2.19 1.53 1.43 0 0 0
46 28 2.92 2.04 1.43 0.51 0.44 0 1.97 1.39 1.42 0 0 0
46 29 3.65 4.16 0.88 0.88 0.44 46 2.63 2.41 1.09 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
45 1 3.94 3.72 1.06 0.66 0.44 41 2.26 2.12 1.07 0 0 0
45 2 3.28 2.70 1.22 0.58 0.51 0 2.12 1.46 1.45 0 0 0
45 3 4.67 4.53 1.03 0.95 0.44 45 2.48 2.34 1.06 0 0 0
45 4 3.58 2.55 1.40 0.58 0.36 7 2.26 1.53 1.48 0 0 0
45 5 3.87 3.72 1.04 0.51 0.36 43 2.04 2.04 1.00 0 0 0
45 6 3.21 2.55 1.26 0.58 0.44 6 2.12 1.53 1.38 0 0 0
45 7 3.43 2.55 1.34 0.73 0.36 0 1.97 1.31 1.50 0 0 0
45 8 3.94 3.72 1.06 0.66 0.44 41 2.26 2.12 1.07 0 0 0
45 9 3.28 2.70 1.22 0.58 0.51 0 2.12 1.46 1.45 0 0 0
45 10 4.67 4.53 1.03 0.95 0.44 45 2.48 2.34 1.06 0 0 0
45 11 3.58 2.55 1.40 0.58 0.36 7 2.26 1.53 1.48 0 0 0
45 12 3.87 3.72 1.04 0.51 0.36 43 2.04 2.04 1.00 0 0 0
45 13 3.21 2.55 1.26 0.58 0.44 6 2.12 1.53 1.38 0 0 0
45 14 3.43 2.55 1.34 0.73 0.36 0 1.97 1.31 1.50 0 0 0
45 15 3.94 3.72 1.06 0.66 0.44 41 2.26 2.12 1.07 0 0 0
45 16 3.28 2.70 1.22 0.58 0.51 0 2.12 1.46 1.45 0 0 0
45 17 4.67 4.53 1.03 0.95 0.44 45 2.48 2.34 1.06 0 0 0
45 18 3.58 2.55 1.40 0.58 0.36 7 2.26 1.53 1.48 0 0 0
45 19 3.87 3.72 1.04 0.51 0.36 43 2.04 2.04 1.00 0 0 0
45 20 3.21 2.55 1.26 0.58 0.44 6 2.12 1.53 1.38 0 0 0
45 21 3.43 2.55 1.34 0.73 0.36 0 1.97 1.31 1.50 0 0 0
45 22 3.94 3.72 1.06 0.66 0.44 41 2.26 2.12 1.07 0 0 0
45 23 3.28 2.70 1.22 0.58 0.51 0 2.12 1.46 1.45 0 0 0
45 24 4.67 4.53 1.03 0.95 0.44 45 2.48 2.34 1.06 0 0 0
45 25 3.58 2.55 1.40 0.58 0.36 7 2.26 1.53 1.48 0 0 0
45 26 3.87 3.72 1.04 0.51 0.36 43 2.04 2.04 1.00 0 0 0
45 27 3.21 2.55 1.26 0.58 0.44 6 2.12 1.53 1.38 0 0 0
45 28 3.43 2.55 1.34 0.73 0.36 0 1.97 1.31 1.50 0 0 0
45 29 4.89 4.38 1.12 0.73 0.36 45 3.65 3.28 1.11 0 0 0
45 30 3.58 2.77 1.29 0.58 0.44 0 1.82 1.31 1.39 0 0 0
44 1 4.53 4.38 1.03 0.80 0.51 45 2.70 2.55 1.06 0 0 0
44 2 4.60 4.53 1.02 0.80 0.36 46 2.12 2.12 1.00 0 0 0
44 3 3.21 2.41 1.33 0.51 0.36 4 2.12 1.46 1.45 0 0 0
44 4 4.38 4.16 1.05 0.88 0.44 44 1.97 1.97 1.00 0 0 0
44 5 4.45 4.23 1.05 0.88 0.51 45 2.48 2.48 1.00 0 0 0
44 6 3.94 2.99 1.32 0.51 0.44 4 2.19 1.46 1.50 0 0 0
44 7 3.72 3.58 1.04 0.80 0.36 48 1.75 1.68 1.04 0 0 0
44 8 4.53 4.38 1.03 0.80 0.51 45 2.70 2.55 1.06 0 0 0
44 9 4.60 4.53 1.02 0.80 0.36 46 2.12 2.12 1.00 0 0 0
44 10 3.21 2.41 1.33 0.51 0.36 4 2.12 1.46 1.45 0 0 0
44 11 4.38 4.16 1.05 0.88 0.44 44 1.97 1.97 1.00 0 0 0
44 12 4.45 4.23 1.05 0.88 0.51 45 2.48 2.48 1.00 0 0 0
44 13 3.94 2.99 1.32 0.51 0.44 4 2.19 1.46 1.50 0 0 0
44 14 3.72 3.58 1.04 0.80 0.36 48 1.75 1.68 1.04 0 0 0
44 15 4.45 4.38 1.02 0.80 0.51 45 2.70 2.55 1.06 0 0 0
44 16 4.67 4.53 1.03 0.80 0.36 47 2.12 2.12 1.00 0 0 0
44 17 3.21 2.41 1.33 0.51 0.36 5 2.19 1.46 1.50 0 0 0
44 18 4.38 4.16 1.05 0.88 0.44 43 2.04 1.97 1.04 0 0 0
44 19 4.38 4.23 1.03 0.88 0.51 45 2.55 2.48 1.03 0 0 0
44 20 3.94 2.99 1.32 0.51 0.44 4 2.19 1.46 1.50 0 0 0
44 21 3.72 3.58 1.04 0.80 0.36 48 1.75 1.68 1.04 0 0 0
44 22 4.45 4.38 1.02 0.80 0.51 45 2.63 2.55 1.03 0 0 0
44 23 4.60 4.53 1.02 0.80 0.36 46 2.19 2.12 1.03 0 0 0
44 24 3.28 2.41 1.36 0.51 0.36 4 2.12 1.46 1.45 0 0 0
44 25 4.31 4.16 1.04 0.88 0.44 44 2.04 1.97 1.04 0 0 0
44 26 4.45 4.23 1.05 0.88 0.51 45 2.55 2.48 1.03 0 0 0
44 27 3.94 2.99 1.32 0.51 0.44 4 2.26 1.46 1.55 0 0 0
44 28 3.72 3.58 1.04 0.80 0.36 48 1.82 1.75 1.04 0 0 0
44 29 4.09 3.94 1.04 0.80 0.36 45 2.19 2.12 1.03 0 0 0
44 30 4.16 4.01 1.04 0.73 0.51 45 2.41 2.34 1.03 0 0 0
43 1 3.50 3.07 1.14 0.58 0.44 0 2.04 1.53 1.33 0 0 0
43 2 3.28 3.14 1.05 0.58 0.44 45 2.04 1.97 1.04 0 0 0
43 3 3.50 3.36 1.04 0.58 0.51 42 2.34 2.19 1.07 0 0 0
43 4 3.65 3.50 1.04 0.58 0.51 45 2.12 2.04 1.04 0 0 0
43 5 2.85 2.77 1.03 0.44 0.36 43 1.68 1.53 1.10 0 0 0
43 6 3.50 2.77 1.26 0.51 0.44 0 2.12 1.39 1.53 0 0 0
43 7 2.70 2.04 1.32 0.51 0.44 0 1.75 1.31 1.33 0 0 0
43 8 3.50 3.07 1.14 0.58 0.44 0 2.04 1.53 1.33 0 0 0
43 9 3.28 3.14 1.05 0.58 0.44 45 2.04 1.97 1.04 0 0 0
43 10 3.50 3.36 1.04 0.58 0.51 42 2.34 2.19 1.07 0 0 0
43 11 3.65 3.50 1.04 0.58 0.51 45 2.12 2.04 1.04 0 0 0
43 12 2.85 2.77 1.03 0.44 0.36 43 1.68 1.53 1.10 0 0 0
43 13 3.50 2.77 1.26 0.51 0.44 0 2.12 1.39 1.53 0 0 0
43 14 2.70 2.04 1.32 0.51 0.44 0 1.75 1.31 1.33 0 0 0
43 15 3.50 2.77 1.26 0.51 0.44 0 2.12 1.39 1.53 0 0 0
43 16 3.50 3.07 1.14 0.58 0.44 0 2.04 1.53 1.33 0 0 0
43 17 3.28 3.14 1.05 0.58 0.44 45 2.04 1.97 1.04 0 0 0
43 18 3.50 3.36 1.04 0.58 0.51 42 2.34 2.19 1.07 0 0 0
43 19 3.65 3.50 1.04 0.58 0.51 45 2.12 2.04 1.04 0 0 0
43 20 2.85 2.77 1.03 0.44 0.36 43 1.68 1.53 1.10 0 0 0
43 21 3.50 2.77 1.26 0.51 0.44 0 2.12 1.39 1.53 0 0 0
43 22 2.70 2.04 1.32 0.51 0.44 0 1.75 1.31 1.33 0 0 0
43 23 3.50 2.77 1.26 0.51 0.44 0 2.12 1.39 1.53 0 0 0
43 24 3.50 3.07 1.14 0.58 0.44 0 2.04 1.53 1.33 0 0 0
43 25 3.28 3.14 1.05 0.58 0.44 45 2.04 1.97 1.04 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
43 27 3.65 3.50 1.04 0.58 0.51 45 2.12 2.04 1.04 0 0 0
43 28 2.85 2.77 1.03 0.44 0.36 43 1.68 1.53 1.10 0 0 0
43 29 3.50 2.77 1.26 0.51 0.44 0 2.12 1.39 1.53 0 0 0
43 30 2.70 2.04 1.32 0.51 0.44 0 1.75 1.31 1.33 0 0 0
42 1 3.72 3.65 1.02 0.58 0.44 45 2.41 2.26 1.06 0 0 0
42 2 3.50 3.36 1.04 0.73 0.44 46 1.82 1.82 1.00 0 0 0
42 3 4.74 4.60 1.03 0.80 0.36 63 1.75 1.24 1.41 0 0 0
42 4 4.67 4.53 1.03 0.73 0.36 56 2.04 2.04 1.00 0 0 0
42 5 2.92 2.26 1.29 0.44 0.36 0 2.12 2.04 1.04 0 0 0
42 6 3.72 3.65 1.02 0.58 0.44 45 2.19 2.12 1.03 0 0 0
42 7 3.50 3.36 1.04 0.73 0.44 46 2.41 2.26 1.06 0 0 0
42 8 4.74 4.60 1.03 0.80 0.36 63 1.82 1.82 1.00 0 0 0
42 9 4.67 4.53 1.03 0.73 0.36 56 1.75 1.24 1.41 0 0 0
42 10 2.92 2.26 1.29 0.44 0.36 0 2.04 2.04 1.00 0 0 0
42 11 2.92 2.26 1.29 0.44 0.36 0 2.12 1.90 1.12 0 0 0
42 12 3.72 3.65 1.02 0.58 0.44 45 2.04 1.31 1.56 0 0 0
42 13 3.50 3.36 1.04 0.73 0.44 46 2.12 2.04 1.04 0 0 0
42 14 4.74 4.60 1.03 0.80 0.36 63 2.19 2.04 1.07 0 0 0
42 15 4.67 4.53 1.03 0.73 0.36 56 1.75 1.24 1.41 0 0 0
42 16 2.92 2.26 1.29 0.44 0.36 0 2.41 2.26 1.06 0 0 0
42 17 2.92 2.26 1.29 0.44 0.36 0 1.82 1.82 1.00 0 0 0
42 18 3.72 3.65 1.02 0.58 0.44 45 1.75 1.24 1.41 0 0 0
42 19 3.50 3.36 1.04 0.73 0.44 46 2.04 2.04 1.00 0 0 0
42 20 4.74 4.60 1.03 0.80 0.36 63 2.41 2.26 1.06 0 0 0
42 21 4.67 4.53 1.03 0.73 0.36 56 1.82 1.82 1.00 0 0 0
42 22 4.74 4.60 1.03 0.73 0.36 52 1.75 1.24 1.41 0 0 0
42 23 2.92 2.26 1.29 0.44 0.36 0 2.04 2.04 1.00 0 0 0
42 24 3.72 3.65 1.02 0.58 0.44 45 2.12 2.04 1.04 0 0 0
42 25 4.67 4.53 1.03 0.73 0.36 56 2.04 2.04 1.00 0 0 0
42 26 4.74 4.60 1.03 0.80 0.36 63 2.12 2.04 1.04 0 0 0
42 27 3.94 3.80 1.04 0.66 0.36 47 2.41 2.26 1.06 0 0 0
42 28 3.80 3.65 1.04 0.73 0.44 42 1.82 1.82 1.00 0 0 0
42 29 3.21 2.41 1.33 0.51 0.36 6 1.75 1.24 1.41 0 0 0
42 30 3.65 3.65 1.00 0.58 0.44 45 2.04 2.04 1.00 0 0 0
41 1 3.94 3.80 1.04 0.66 0.36 47 1.90 1.75 1.08 0 0 0
41 2 3.80 3.65 1.04 0.73 0.44 42 1.97 1.31 1.50 0 0 0
41 3 3.21 2.41 1.33 0.51 0.36 6 1.75 1.31 1.33 0 0 0
41 4 4.09 4.01 1.02 0.73 0.36 44 2.26 2.12 1.07 0 0 0
41 5 4.01 4.01 1.00 0.66 0.44 45 2.41 1.75 1.38 0 0 0
41 6 4.01 4.01 1.00 0.73 0.44 46 1.90 1.75 1.08 0 0 0
41 7 3.94 3.80 1.04 0.66 0.36 47 2.04 1.53 1.33 0 0 0
41 8 3.80 3.65 1.04 0.73 0.44 42 2.04 1.39 1.47 0 0 0
41 9 3.21 2.41 1.33 0.51 0.36 6 2.04 1.31 1.56 0 0 0
41 10 4.09 4.01 1.02 0.73 0.36 44 1.90 1.39 1.37 0 0 0
41 11 3.87 3.65 1.06 0.73 0.44 45 2.04 1.90 1.08 0 0 0
41 12 2.99 2.41 1.24 0.36 0.36 5 2.04 1.31 1.56 0 0 0
41 13 4.01 4.01 1.00 0.66 0.44 45 1.75 1.31 1.33 0 0 0
41 14 4.01 4.01 1.00 0.73 0.44 46 2.26 2.12 1.07 0 0 0
41 15 3.21 2.41 1.33 0.51 0.36 6 2.41 1.75 1.38 0 0 0
41 16 3.94 3.80 1.04 0.66 0.36 47 1.90 1.75 1.08 0 0 0
41 17 3.80 3.65 1.04 0.73 0.44 42 2.04 1.53 1.33 0 0 0
41 18 3.21 2.41 1.33 0.51 0.36 6 2.04 1.39 1.47 0 0 0
41 19 4.09 4.01 1.02 0.73 0.36 44 2.12 1.39 1.53 0 0 0
41 20 3.94 3.80 1.04 0.66 0.36 47 1.90 1.39 1.37 0 0 0
41 21 3.80 3.65 1.04 0.73 0.44 42 1.90 1.75 1.08 0 0 0
41 22 3.21 2.41 1.33 0.51 0.36 6 1.97 1.31 1.50 0 0 0
41 23 4.09 4.01 1.02 0.73 0.36 44 1.75 1.31 1.33 0 0 0
41 24 4.01 4.01 1.00 0.66 0.44 45 2.26 2.12 1.07 0 0 0
41 25 4.09 4.01 1.02 0.73 0.36 44 2.41 1.75 1.38 0 0 0
41 26 4.01 4.01 1.00 0.66 0.44 45 1.90 1.75 1.08 0 0 0
41 27 3.94 3.80 1.04 0.66 0.36 47 2.04 1.53 1.33 0 0 0
41 28 3.80 3.65 1.04 0.73 0.44 42 2.04 1.39 1.47 0 0 0
41 29 3.21 2.41 1.33 0.51 0.36 6 2.12 1.31 1.61 0 0 0
41 30 4.09 4.01 1.02 0.73 0.36 44 1.90 1.39 1.37 0 0 0
40 1 3.87 3.65 1.06 0.73 0.44 47 2.19 1.53 1.43 0 0 0
40 2 2.92 2.34 1.25 0.36 0.36 6 1.82 1.68 1.09 0 0 0
40 3 2.99 2.85 1.05 0.44 0.36 0 2.48 2.34 1.06 0 0 0
40 4 4.23 4.09 1.04 0.88 0.44 45 2.48 2.34 1.06 0 0 0
40 5 3.43 2.41 1.42 0.44 0.36 2 2.19 2.12 1.03 0 0 0
40 6 3.28 3.21 1.02 0.58 0.44 43 2.19 2.12 1.03 0 0 0
40 7 2.92 2.26 1.29 0.36 0.36 3 3.21 2.99 1.07 0 0 0
40 8 3.36 2.70 1.24 0.51 0.44 5 3.21 2.99 1.07 0 0 0
40 9 3.21 2.12 1.52 0.44 0.36 0 2.19 1.53 1.43 0 0 0
40 10 2.99 2.34 1.28 0.36 0.36 7 1.82 1.68 1.09 0 0 0
40 11 3.80 3.65 1.04 0.73 0.44 46 2.48 2.34 1.06 0 0 0
40 12 2.99 2.41 1.24 0.36 0.36 5 2.48 2.34 1.06 0 0 0
40 13 2.99 2.85 1.05 0.44 0.36 0 2.19 2.12 1.03 0 0 0
40 14 4.23 4.09 1.04 0.88 0.44 45 2.19 2.12 1.03 0 0 0
40 15 3.43 2.41 1.42 0.44 0.36 2 3.21 2.99 1.07 0 0 0
40 16 3.36 3.21 1.05 0.58 0.44 43 3.28 2.99 1.10 0 0 0
40 17 2.92 2.26 1.29 0.36 0.36 3 2.19 1.53 1.43 0 0 0
40 18 3.36 2.70 1.24 0.51 0.44 5 1.82 1.68 1.09 0 0 0
40 19 3.21 2.12 1.52 0.44 0.36 0 2.55 2.41 1.06 0 0 0
40 20 2.99 2.34 1.28 0.36 0.36 7 2.48 2.34 1.06 0 0 0
40 21 3.87 3.65 1.06 0.73 0.44 47 2.26 2.19 1.03 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
40 23 2.99 2.85 1.05 0.44 0.36 0 3.21 2.99 1.07 0 0 0
40 24 4.23 4.09 1.04 0.88 0.44 45 3.21 2.99 1.07 0 0 0
40 25 3.50 2.48 1.41 0.44 0.36 2 2.19 2.12 1.03 0 0 0
40 26 3.28 3.21 1.02 0.58 0.44 43 2.19 2.12 1.03 0 0 0
40 27 2.92 2.26 1.29 0.36 0.36 3 2.41 2.34 1.03 0 0 0
40 28 3.36 2.70 1.24 0.51 0.44 4 2.48 2.41 1.03 0 0 0
40 29 3.21 2.12 1.52 0.44 0.36 0 1.82 1.68 1.09 0 0 0
40 30 3.07 2.34 1.31 0.36 0.36 6 2.19 1.53 1.43 0 0 0
39 1 3.80 2.70 1.41 0.44 0.36 0 2.19 1.46 1.50 0 0 0
39 2 3.58 3.43 1.04 0.73 0.36 44 2.12 1.39 1.53 0 0 0
39 3 4.38 4.31 1.02 0.73 0.51 48 2.26 2.19 1.03 0 0 0
39 4 4.38 4.23 1.03 0.73 0.51 48 2.19 2.12 1.03 0 0 0
39 5 3.87 3.72 1.04 0.66 0.44 42 1.75 1.31 1.33 0 0 0
39 6 3.87 3.80 1.02 0.66 0.44 42 1.68 1.24 1.35 0 0 0
39 7 4.82 4.38 1.10 0.58 0.44 44 2.04 1.90 1.08 0 0 0
39 8 4.74 4.31 1.10 0.58 0.44 44 2.19 1.97 1.11 0 0 0
39 9 3.80 2.70 1.41 0.44 0.36 0 2.19 1.46 1.50 0 0 0
39 10 3.58 3.43 1.04 0.73 0.36 44 2.12 1.39 1.53 0 0 0
39 11 4.38 4.23 1.03 0.73 0.51 48 2.19 2.12 1.03 0 0 0
39 12 4.38 4.23 1.03 0.73 0.51 48 2.19 2.12 1.03 0 0 0
39 13 3.87 3.72 1.04 0.66 0.44 42 1.68 1.24 1.35 0 0 0
39 14 3.87 3.72 1.04 0.66 0.44 42 1.68 1.24 1.35 0 0 0
39 15 4.82 4.38 1.10 0.58 0.44 44 2.04 1.90 1.08 0 0 0
39 16 4.82 4.38 1.10 0.58 0.44 44 2.12 1.90 1.12 0 0 0
39 17 3.80 2.70 1.41 0.44 0.36 0 1.97 1.82 1.08 0 0 0
39 18 3.58 3.43 1.04 0.73 0.36 44 2.12 1.39 1.53 0 0 0
39 19 4.38 4.23 1.03 0.73 0.51 48 2.12 1.39 1.53 0 0 0
39 20 4.38 4.23 1.03 0.73 0.51 48 2.34 2.19 1.07 0 0 0
39 21 3.87 3.72 1.04 0.66 0.44 42 2.19 2.12 1.03 0 0 0
39 22 3.87 3.72 1.04 0.66 0.44 42 1.75 1.31 1.33 0 0 0
39 23 4.82 4.38 1.10 0.58 0.44 44 1.68 1.24 1.35 0 0 0
39 24 4.82 4.38 1.10 0.58 0.44 44 2.04 1.90 1.08 0 0 0
39 25 3.80 3.72 1.02 0.66 0.44 42 1.75 1.31 1.33 0 0 0
39 26 3.87 3.72 1.04 0.66 0.44 42 1.68 1.24 1.35 0 0 0
39 27 4.38 4.23 1.03 0.73 0.51 48 2.19 2.04 1.07 0 0 0
39 28 4.38 4.23 1.03 0.73 0.51 48 2.26 2.19 1.03 0 0 0
39 29 3.58 3.43 1.04 0.73 0.36 44 2.19 1.46 1.50 0 0 0
39 30 3.80 2.70 1.41 0.44 0.36 0 2.12 1.39 1.53 0 0 0
38 1 3.28 2.63 1.25 0.51 0.44 8 2.19 1.31 1.67 0 0 0
38 2 3.14 2.48 1.26 0.51 0.44 7 2.12 1.24 1.71 0 0 0
38 3 3.65 3.43 1.06 0.58 0.51 45 2.26 2.19 1.03 0 0 0
38 4 3.58 3.43 1.04 0.58 0.51 45 2.26 2.19 1.03 0 0 0
38 5 3.14 2.34 1.34 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 6 3.14 2.34 1.34 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 7 3.21 3.14 1.02 0.58 0.51 47 2.04 1.53 1.33 0 0 0
38 8 3.28 3.14 1.05 0.58 0.51 46 2.19 1.53 1.43 0 0 0
38 9 3.28 2.63 1.25 0.51 0.44 8 2.19 1.31 1.67 0 0 0
38 10 3.14 2.48 1.26 0.51 0.44 7 2.19 1.31 1.67 0 0 0
38 11 3.65 3.50 1.04 0.58 0.51 45 2.26 2.19 1.03 0 0 0
38 12 3.58 3.43 1.04 0.58 0.51 46 2.26 2.19 1.03 0 0 0
38 13 3.14 2.34 1.34 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 14 3.21 2.34 1.38 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 15 3.21 3.14 1.02 0.58 0.51 47 2.04 1.53 1.33 0 0 0
38 16 3.28 3.21 1.02 0.58 0.51 46 2.19 1.53 1.43 0 0 0
38 17 3.28 3.14 1.05 0.58 0.51 47 2.04 1.53 1.33 0 0 0
38 18 3.14 2.48 1.26 0.51 0.44 7 2.19 1.31 1.67 0 0 0
38 19 3.14 2.48 1.26 0.51 0.44 7 2.19 1.31 1.67 0 0 0
38 20 3.58 3.43 1.04 0.58 0.51 46 2.26 2.19 1.03 0 0 0
38 21 3.65 3.50 1.04 0.58 0.51 45 2.26 2.19 1.03 0 0 0
38 22 3.14 2.34 1.34 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 23 3.21 2.41 1.33 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 24 3.21 3.14 1.02 0.58 0.51 47 2.04 1.53 1.33 0 0 0
38 25 3.14 2.34 1.34 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 26 3.14 2.34 1.34 0.51 0.44 0 2.12 2.04 1.04 0 0 0
38 27 3.58 3.50 1.02 0.58 0.51 45 2.26 2.19 1.03 0 0 0
38 28 3.58 3.43 1.04 0.58 0.51 46 2.26 2.19 1.03 0 0 0
38 29 3.28 2.63 1.25 0.51 0.44 8 2.19 1.31 1.67 0 0 0
38 30 3.14 2.48 1.26 0.51 0.44 7 2.19 1.31 1.67 0 0 0
38 1 3.28 2.41 1.36 0.51 0.44 7 2.63 2.48 1.06 0 0 0
37 2 3.21 2.34 1.38 0.51 0.44 6 2.63 2.41 1.09 0 0 0
37 3 3.72 3.72 1.00 0.80 0.36 46 2.26 1.68 1.35 0 0 0
37 4 3.80 3.72 1.02 0.80 0.36 46 2.26 1.68 1.35 0 0 0
37 5 3.36 3.28 1.02 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 6 3.43 3.43 1.00 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 7 3.21 2.48 1.29 0.44 0.36 2 2.34 2.19 1.07 0 0 0
37 8 3.72 2.48 1.50 0.44 0.36 0 2.34 2.19 1.07 0 0 0
37 9 3.28 2.34 1.41 0.51 0.44 8 2.63 2.48 1.06 0 0 0
37 10 3.28 2.41 1.36 0.51 0.44 7 2.63 2.41 1.09 0 0 0
37 11 3.80 3.72 1.02 0.80 0.36 46 2.26 1.68 1.35 0 0 0
37 12 3.80 3.72 1.02 0.80 0.36 46 2.26 1.68 1.35 0 0 0
37 13 3.36 3.28 1.02 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 14 3.36 3.28 1.02 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 15 3.21 2.48 1.29 0.44 0.36 2 2.34 2.19 1.07 0 0 0
37 16 3.72 2.48 1.50 0.44 0.36 0 2.34 2.19 1.07 0 0 0
37 17 3.21 2.48 1.29 0.44 0.36 2 2.34 2.19 1.07 0 0 0
37 18 3.28 2.34 1.41 0.51 0.44 8 2.63 2.48 1.06 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
37 20 3.80 3.72 1.02 0.80 0.36 46 2.26 1.68 1.35 0 0 0
37 21 3.87 3.72 1.04 0.80 0.36 46 2.26 1.68 1.35 0 0 0
37 22 3.43 3.28 1.04 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 23 3.36 3.28 1.02 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 24 3.21 2.48 1.29 0.44 0.36 2 2.34 2.19 1.07 0 0 0
37 25 3.43 3.36 1.02 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 26 3.36 3.28 1.02 0.51 0.51 45 2.34 2.19 1.07 0 0 0
37 27 3.72 3.72 1.00 0.80 0.36 46 2.34 2.19 1.07 0 0 0
37 28 3.80 3.72 1.02 0.80 0.36 46 2.34 2.19 1.07 0 0 0
37 29 3.21 2.34 1.38 0.51 0.44 8 2.26 1.68 1.35 0 0 0
37 30 3.28 2.41 1.36 0.51 0.44 7 2.26 1.68 1.35 0 0 0
36 1 4.74 4.53 1.05 0.88 0.44 43 2.34 2.26 1.03 0 0 0
36 2 4.67 4.53 1.03 0.80 0.44 44 2.48 2.41 1.03 0 0 0
36 3 3.36 2.70 1.24 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 4 3.36 2.70 1.24 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 5 4.01 3.94 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 6 4.01 3.94 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 7 3.87 3.72 1.04 0.73 0.36 45 1.82 1.31 1.39 0 0 0
36 8 3.80 3.72 1.02 0.73 0.36 45 1.82 1.31 1.39 0 0 0
36 9 4.74 4.53 1.05 0.88 0.44 43 2.34 2.26 1.03 0 0 0
36 10 4.67 4.53 1.03 0.80 0.44 44 2.48 2.41 1.03 0 0 0
36 11 3.43 2.63 1.31 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 12 3.36 2.70 1.24 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 13 4.01 3.94 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 14 4.01 3.94 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 15 3.80 3.72 1.02 0.73 0.36 45 1.82 1.31 1.39 0 0 0
36 16 3.72 3.72 1.00 0.73 0.36 45 2.19 1.61 1.36 0 0 0
36 17 3.80 3.72 1.02 0.73 0.36 45 1.82 1.31 1.39 0 0 0
36 18 4.74 4.53 1.05 0.88 0.44 43 2.34 2.26 1.03 0 0 0
36 19 4.67 4.53 1.03 0.80 0.44 44 2.48 2.41 1.03 0 0 0
36 20 3.36 2.70 1.24 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 21 3.36 2.70 1.24 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 22 4.01 3.94 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 23 4.09 3.94 1.04 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 24 3.80 3.72 1.02 0.73 0.36 45 1.82 1.31 1.39 0 0 0
36 25 3.80 3.72 1.02 0.73 0.36 45 1.90 1.24 1.53 0 0 0
36 26 3.80 3.72 1.02 0.73 0.36 45 2.26 2.19 1.03 0 0 0
36 27 4.01 3.94 1.02 0.66 0.36 45 2.26 2.19 1.03 0 0 0
36 28 4.01 3.94 1.02 0.66 0.36 45 2.41 2.34 1.03 0 0 0
36 29 3.36 2.70 1.24 0.51 0.44 0 2.41 2.34 1.03 0 0 0
36 30 3.36 2.70 1.24 0.51 0.44 0 2.34 2.26 1.03 0 0 0
35 1 3.43 3.28 1.04 0.58 0.51 46 1.97 1.31 1.50 0 0 0
35 2 3.65 3.50 1.04 0.58 0.51 45 1.97 1.90 1.04 0 0 0
35 3 3.94 3.80 1.04 0.66 0.51 45 2.48 2.41 1.03 0 0 0
35 4 3.94 3.80 1.04 0.66 0.51 45 2.12 2.12 1.00 0 0 0
35 5 3.87 3.72 1.04 0.80 0.36 46 2.55 2.48 1.03 0 0 0
35 6 3.87 3.72 1.04 0.80 0.36 46 1.90 1.24 1.53 0 0 0
35 7 2.92 2.34 1.25 0.51 0.44 0 2.85 2.34 1.22 0 0 0
35 8 2.92 2.34 1.25 0.51 0.44 0 2.85 2.34 1.22 0 0 0
35 9 3.43 3.28 1.04 0.58 0.51 46 1.97 1.31 1.50 0 0 0
35 10 3.65 3.50 1.04 0.58 0.51 45 1.97 1.90 1.04 0 0 0
35 11 3.94 3.80 1.04 0.66 0.51 45 2.48 2.41 1.03 0 0 0
35 12 3.94 3.80 1.04 0.66 0.51 45 2.12 2.12 1.00 0 0 0
35 13 3.87 3.72 1.04 0.80 0.36 46 2.55 2.48 1.03 0 0 0
35 14 3.87 3.72 1.04 0.80 0.36 46 1.90 1.24 1.53 0 0 0
35 15 2.92 2.34 1.25 0.51 0.44 0 2.85 2.34 1.22 0 0 0
35 16 3.28 2.48 1.32 0.51 0.44 0 2.92 2.34 1.25 0 0 0
35 17 2.92 2.34 1.25 0.51 0.44 0 2.85 2.34 1.22 0 0 0
35 18 3.43 3.28 1.04 0.58 0.51 46 1.97 1.31 1.50 0 0 0
35 19 3.65 3.50 1.04 0.58 0.51 45 1.97 1.90 1.04 0 0 0
35 20 3.87 3.80 1.02 0.66 0.51 45 2.48 2.41 1.03 0 0 0
35 21 3.94 3.80 1.04 0.66 0.51 45 2.12 2.12 1.00 0 0 0
35 22 3.87 3.72 1.04 0.80 0.36 46 2.55 2.48 1.03 0 0 0
35 23 3.80 3.65 1.04 0.80 0.36 46 1.90 1.24 1.53 0 0 0
35 24 2.92 2.34 1.25 0.51 0.44 0 2.85 2.34 1.22 0 0 0
35 25 2.99 2.41 1.24 0.51 0.44 0 1.90 1.24 1.53 0 0 0
35 26 3.87 3.72 1.04 0.80 0.36 46 2.55 2.48 1.03 0 0 0
35 27 3.87 3.72 1.04 0.80 0.36 46 2.12 2.12 1.00 0 0 0
35 28 3.94 3.80 1.04 0.66 0.51 45 2.48 2.41 1.03 0 0 0
35 29 4.01 3.87 1.04 0.66 0.51 45 1.97 1.90 1.04 0 0 0
35 30 3.43 3.28 1.04 0.58 0.51 46 1.97 1.31 1.50 0 0 0
34 1 2.92 2.19 1.33 0.44 0.36 0 2.34 2.19 1.07 0 0 0
34 2 3.14 2.99 1.05 0.58 0.51 46 2.34 2.19 1.07 0 0 0
34 3 4.01 3.94 1.02 0.58 0.51 45 2.41 2.34 1.03 0 0 0
34 4 4.09 3.94 1.04 0.66 0.36 43 2.41 2.34 1.03 0 0 0
34 5 4.23 4.09 1.04 0.88 0.66 48 2.26 1.53 1.48 0 0 0
34 6 2.99 2.41 1.24 0.51 0.44 0 2.26 1.53 1.48 0 0 0
34 7 4.96 4.53 1.10 0.80 0.44 45 2.26 2.12 1.07 0 0 0
34 8 4.96 4.53 1.10 0.80 0.44 45 2.26 2.12 1.07 0 0 0
34 9 2.92 2.19 1.33 0.44 0.36 0 2.34 2.19 1.07 0 0 0
34 10 3.14 2.99 1.05 0.58 0.51 46 2.34 2.19 1.07 0 0 0
34 11 4.01 3.94 1.02 0.58 0.51 45 2.41 2.34 1.03 0 0 0
34 12 4.09 3.94 1.04 0.66 0.36 43 2.41 2.34 1.03 0 0 0
34 13 4.23 4.09 1.04 0.88 0.66 48 2.26 1.53 1.48 0 0 0
34 14 2.99 2.41 1.24 0.51 0.44 0 2.26 1.53 1.48 0 0 0
34 15 4.96 4.53 1.10 0.80 0.44 45 2.26 2.12 1.07 0 0 0
34 16 4.89 4.45 1.10 0.88 0.44 45 2.26 2.12 1.07 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
34 18 2.92 2.19 1.33 0.44 0.36 0 2.34 2.19 1.07 0 0 0
34 19 3.14 2.99 1.05 0.58 0.51 46 2.34 2.19 1.07 0 0 0
34 20 4.01 3.94 1.02 0.58 0.51 45 2.41 2.34 1.03 0 0 0
34 21 4.09 3.94 1.04 0.66 0.36 43 2.41 2.34 1.03 0 0 0
34 22 4.23 4.09 1.04 0.88 0.66 48 2.26 1.53 1.48 0 0 0
34 23 2.99 2.41 1.24 0.51 0.44 0 2.26 1.53 1.48 0 0 0
34 24 4.96 4.53 1.10 0.80 0.44 45 2.26 2.12 1.07 0 0 0
34 25 2.99 2.41 1.24 0.51 0.44 0 2.26 2.12 1.07 0 0 0
34 26 4.23 4.09 1.04 0.88 0.66 48 2.26 1.53 1.48 0 0 0
34 27 4.09 3.94 1.04 0.66 0.36 43 2.41 2.34 1.03 0 0 0
34 28 4.01 3.94 1.02 0.58 0.51 45 2.41 2.34 1.03 0 0 0
34 29 3.14 2.99 1.05 0.58 0.51 46 2.34 2.19 1.07 0 0 0
34 30 2.92 2.19 1.33 0.44 0.36 0 2.34 2.19 1.07 0 0 0
33 1 3.58 3.36 1.07 0.73 0.44 40 1.82 1.39 1.32 0 0 0
33 2 3.65 3.43 1.06 0.73 0.44 40 1.82 1.39 1.32 0 0 0
33 3 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 4 3.65 3.65 1.00 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 5 3.43 2.63 1.31 0.51 0.44 4 2.63 2.48 1.06 0 0 0
33 6 3.43 2.63 1.31 0.51 0.44 4 2.63 2.48 1.06 0 0 0
33 7 3.50 3.50 1.00 0.66 0.44 45 2.04 1.61 1.27 0 0 0
33 8 3.50 3.50 1.00 0.66 0.44 45 1.90 1.61 1.18 0 0 0
33 9 3.58 3.36 1.07 0.73 0.44 40 1.82 1.39 1.32 0 0 0
33 10 3.50 3.36 1.04 0.73 0.44 40 1.82 1.39 1.32 0 0 0
33 11 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 12 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 13 3.43 2.63 1.31 0.51 0.44 4 2.63 2.48 1.06 0 0 0
33 14 3.43 2.63 1.31 0.51 0.44 4 2.63 2.48 1.06 0 0 0
33 15 3.58 3.50 1.02 0.66 0.44 45 2.04 1.61 1.27 0 0 0
33 16 3.50 3.50 1.00 0.66 0.44 45 1.90 1.61 1.18 0 0 0
33 17 3.43 2.63 1.31 0.51 0.44 4 2.26 1.82 1.24 0 0 0
33 18 3.58 3.36 1.07 0.73 0.44 40 1.82 1.39 1.32 0 0 0
33 19 3.58 3.36 1.07 0.73 0.44 40 1.82 1.39 1.32 0 0 0
33 20 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 21 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 22 3.43 2.63 1.31 0.51 0.44 4 2.63 2.48 1.06 0 0 0
33 23 3.43 2.63 1.31 0.51 0.44 4 2.63 2.48 1.06 0 0 0
33 24 3.50 3.50 1.00 0.66 0.44 45 2.04 1.61 1.27 0 0 0
33 25 3.50 3.50 1.00 0.66 0.44 45 2.26 1.82 1.24 0 0 0
33 26 3.43 2.63 1.31 0.51 0.44 4 2.04 1.61 1.27 0 0 0
33 27 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 28 3.65 3.58 1.02 0.73 0.36 46 2.26 2.12 1.07 0 0 0
33 29 3.58 3.36 1.07 0.73 0.44 40 2.34 2.19 1.07 0 0 0
33 30 3.58 3.36 1.07 0.73 0.44 40 1.82 1.39 1.32 0 0 0
32 1 3.50 2.85 1.23 0.44 0.36 0 2.34 2.19 1.07 0 0 0
32 2 3.50 2.85 1.23 0.44 0.36 0 2.48 2.19 1.13 0 0 0
32 3 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 4 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 5 3.94 3.72 1.06 0.66 0.36 45 1.75 1.68 1.04 0 0 0
32 6 3.94 3.72 1.06 0.66 0.36 45 1.75 1.68 1.04 0 0 0
32 7 3.65 2.63 1.39 0.58 0.44 0 1.90 1.39 1.37 0 0 0
32 8 3.50 2.85 1.23 0.44 0.36 0 1.90 1.39 1.37 0 0 0
32 9 3.50 2.85 1.23 0.44 0.36 0 2.48 2.19 1.13 0 0 0
32 10 3.50 2.85 1.23 0.44 0.36 0 2.34 2.19 1.07 0 0 0
32 11 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 12 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 13 3.94 3.72 1.06 0.66 0.36 45 1.75 1.68 1.04 0 0 0
32 14 3.94 3.72 1.06 0.66 0.36 45 1.75 1.68 1.04 0 0 0
32 15 3.65 2.63 1.39 0.58 0.44 0 1.90 1.39 1.37 0 0 0
32 16 3.50 2.85 1.23 0.44 0.36 0 1.90 1.39 1.37 0 0 0
32 17 3.65 2.63 1.39 0.44 0.44 0 2.41 2.19 1.10 0 0 0
32 18 3.50 2.85 1.23 0.44 0.36 0 2.48 2.19 1.13 0 0 0
32 19 3.50 2.85 1.23 0.44 0.36 0 2.04 1.46 1.40 0 0 0
32 20 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 21 4.01 3.65 1.10 0.73 0.29 43 1.75 1.68 1.04 0 0 0
32 22 3.94 3.72 1.06 0.66 0.36 45 1.75 1.68 1.04 0 0 0
32 23 3.94 3.72 1.06 0.66 0.36 45 1.90 1.39 1.37 0 0 0
32 24 3.65 2.63 1.39 0.58 0.44 0 1.90 1.39 1.37 0 0 0
32 25 3.65 2.63 1.39 0.44 0.44 0 2.48 2.19 1.13 0 0 0
32 26 3.65 2.63 1.39 0.58 0.44 0 2.41 2.19 1.10 0 0 0
32 27 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 28 4.01 3.65 1.10 0.73 0.29 43 2.04 1.46 1.40 0 0 0
32 29 4.23 4.09 1.04 0.95 0.44 45 1.75 1.68 1.04 0 0 0
32 30 3.50 2.85 1.23 0.44 0.36 0 1.75 1.68 1.04 0 0 0
31 1 3.80 3.50 1.08 0.66 0.36 46 3.21 3.21 1.00 0 0 0
31 2 3.72 3.43 1.09 0.66 0.36 45 1.97 1.90 1.04 0 0 0
31 3 3.14 2.26 1.39 0.44 0.36 0 2.12 1.97 1.07 0 0 0
31 4 3.14 2.26 1.39 0.44 0.36 0 2.04 1.46 1.40 0 0 0
31 5 3.14 3.07 1.02 0.66 0.44 45 3.21 3.21 1.00 0 0 0
31 6 3.14 3.07 1.02 0.66 0.44 45 1.97 1.90 1.04 0 0 0
31 7 3.14 2.12 1.48 0.44 0.36 3 2.12 1.97 1.07 0 0 0
31 8 3.14 2.12 1.48 0.44 0.36 3 2.04 1.46 1.40 0 0 0
31 9 3.80 3.58 1.06 0.66 0.36 45 3.21 3.21 1.00 0 0 0
31 10 3.80 3.50 1.08 0.66 0.36 46 1.97 1.90 1.04 0 0 0
31 11 3.14 2.26 1.39 0.44 0.36 0 2.12 1.97 1.07 0 0 0
31 12 3.14 2.26 1.39 0.44 0.36 0 2.04 1.46 1.40 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
31 14 3.14 3.07 1.02 0.66 0.44 45 3.21 3.21 1.00 0 0 0
31 15 3.14 2.12 1.48 0.44 0.36 3 1.97 1.90 1.04 0 0 0
31 16 3.14 2.12 1.48 0.44 0.36 3 2.12 1.97 1.07 0 0 0
31 17 3.72 3.58 1.04 0.66 0.36 46 2.04 1.46 1.40 0 0 0
31 18 3.80 3.50 1.08 0.66 0.36 45 3.21 3.21 1.00 0 0 0
31 19 3.14 2.26 1.39 0.44 0.36 0 1.97 1.90 1.04 0 0 0
31 20 3.14 2.26 1.39 0.44 0.36 0 2.12 1.97 1.07 0 0 0
31 21 3.14 3.07 1.02 0.66 0.44 45 2.12 1.97 1.07 0 0 0
31 22 3.14 3.07 1.02 0.66 0.44 45 2.04 1.46 1.40 0 0 0
31 23 3.14 2.12 1.48 0.44 0.36 3 3.21 3.21 1.00 0 0 0
31 24 3.14 2.12 1.48 0.44 0.36 3 1.97 1.90 1.04 0 0 0
31 25 3.80 3.58 1.06 0.66 0.36 45 2.12 1.97 1.07 0 0 0
31 26 3.72 3.50 1.06 0.66 0.36 46 2.12 1.97 1.07 0 0 0
31 27 3.14 2.26 1.39 0.44 0.36 0 1.97 1.90 1.04 0 0 0
31 28 3.14 2.26 1.39 0.44 0.36 0 1.97 1.90 1.04 0 0 0
31 29 3.14 3.07 1.02 0.66 0.44 45 3.21 3.21 1.00 0 0 0
31 30 3.14 3.07 1.02 0.66 0.44 45 3.21 3.21 1.00 0 0 0
30 1 5.11 4.74 1.08 1.02 0.44 42 2.12 2.04 1.04 0 0 0
30 2 3.21 3.14 1.02 0.58 0.44 46 2.70 1.53 1.76 0 0 0
30 3 3.94 3.80 1.04 0.73 0.44 45 2.77 2.63 1.06 0 0 0
30 4 3.80 2.48 1.53 0.44 0.36 4 1.97 1.53 1.29 0 0 0
30 5 5.11 4.74 1.08 1.02 0.44 42 1.97 1.46 1.35 0 0 0
30 6 3.21 3.14 1.02 0.58 0.44 46 2.41 2.26 1.06 0 0 0
30 7 3.94 3.80 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0
30 8 3.80 2.48 1.53 0.44 0.36 3 2.41 2.34 1.03 0 0 0
30 9 5.11 4.74 1.08 1.02 0.44 42 2.41 2.41 1.00 0 0 0
30 10 3.21 3.14 1.02 0.58 0.44 46 2.34 2.26 1.03 0 0 0
30 11 3.94 3.80 1.04 0.73 0.44 45 2.12 2.04 1.04 0 0 0
30 12 3.80 2.48 1.53 0.44 0.36 5 2.70 1.53 1.76 0 0 0
30 13 3.80 2.55 1.49 0.44 0.36 4 2.77 2.63 1.06 0 0 0
30 14 5.11 4.74 1.08 1.02 0.44 42 1.97 1.53 1.29 0 0 0
30 15 3.21 3.14 1.02 0.58 0.44 46 1.97 1.46 1.35 0 0 0
30 16 3.94 3.80 1.04 0.73 0.44 45 2.41 2.26 1.06 0 0 0
30 17 3.80 2.48 1.53 0.44 0.36 4 2.34 2.26 1.03 0 0 0
30 18 5.11 4.74 1.08 1.02 0.44 42 2.41 2.34 1.03 0 0 0
30 19 3.21 3.14 1.02 0.58 0.44 46 2.41 2.41 1.00 0 0 0
30 20 3.94 3.80 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0
30 21 3.94 3.80 1.04 0.73 0.44 45 2.12 2.04 1.04 0 0 0
30 22 3.72 2.48 1.50 0.44 0.36 4 2.70 1.53 1.76 0 0 0
30 23 5.04 4.74 1.06 1.02 0.44 42 2.77 2.63 1.06 0 0 0
30 24 3.21 3.14 1.02 0.58 0.44 46 1.97 1.53 1.29 0 0 0
30 25 3.94 3.80 1.04 0.73 0.44 45 1.97 1.46 1.35 0 0 0
30 26 3.94 3.80 1.04 0.73 0.44 45 2.41 2.26 1.06 0 0 0
30 27 3.21 3.14 1.02 0.58 0.44 46 2.34 2.26 1.03 0 0 0
30 28 3.21 3.14 1.02 0.58 0.44 46 2.41 2.34 1.03 0 0 0
30 29 4.89 4.74 1.03 1.02 0.44 42 2.41 2.41 1.00 0 0 0
30 30 4.96 4.82 1.03 1.02 0.44 42 2.34 2.26 1.03 0 0 0
29 1 3.50 3.43 1.02 0.66 0.44 42 1.90 1.61 1.18 0 0 0
29 2 4.23 2.63 1.61 0.58 0.44 7 1.90 1.53 1.24 0 0 0
29 3 3.65 3.50 1.04 0.58 0.44 41 1.97 1.61 1.23 0 0 0
29 4 3.50 2.77 1.26 0.44 0.36 8 1.90 1.53 1.24 0 0 0
29 5 3.43 2.70 1.27 0.51 0.44 6 1.97 1.39 1.42 0 0 0
29 6 4.16 3.94 1.06 0.66 0.36 40 1.97 1.46 1.35 0 0 0
29 7 4.23 4.01 1.05 0.66 0.36 43 1.90 1.39 1.37 0 0 0
29 8 3.94 3.72 1.06 0.73 0.36 45 2.63 2.48 1.06 0 0 0
29 9 3.87 3.72 1.04 0.66 0.36 46 2.70 2.55 1.06 0 0 0
29 10 4.23 4.16 1.02 0.66 0.36 47 2.63 2.48 1.06 0 0 0
29 11 3.50 3.43 1.02 0.66 0.44 42 2.77 2.48 1.12 0 0 0
29 12 4.23 2.63 1.61 0.58 0.44 7 2.26 1.68 1.35 0 0 0
29 13 3.65 3.50 1.04 0.58 0.44 41 2.19 1.61 1.36 0 0 0
29 14 3.50 2.77 1.26 0.44 0.36 8 2.26 1.68 1.35 0 0 0
29 15 3.43 2.70 1.27 0.51 0.44 6 2.34 1.75 1.33 0 0 0
29 16 4.16 3.94 1.06 0.66 0.36 40 2.26 1.68 1.35 0 0 0
29 17 4.23 4.01 1.05 0.66 0.36 43 2.19 1.68 1.30 0 0 0
29 18 3.94 3.72 1.06 0.73 0.36 45 2.26 1.61 1.41 0 0 0
29 19 3.87 3.72 1.04 0.66 0.36 46 2.26 1.68 1.35 0 0 0
29 20 4.23 4.16 1.02 0.66 0.36 47 2.63 2.48 1.06 0 0 0
29 21 3.50 3.43 1.02 0.66 0.44 42 2.55 2.48 1.03 0 0 0
29 22 4.23 2.63 1.61 0.58 0.44 7 2.63 2.48 1.06 0 0 0
29 23 3.65 3.50 1.04 0.58 0.44 41 2.63 2.48 1.06 0 0 0
29 24 3.50 2.77 1.26 0.44 0.36 8 1.97 1.39 1.42 0 0 0
29 25 3.43 2.70 1.27 0.51 0.44 6 1.90 1.46 1.30 0 0 0
29 26 4.16 3.94 1.06 0.66 0.36 40 1.90 1.39 1.37 0 0 0
29 27 4.23 4.01 1.05 0.66 0.36 43 2.04 1.68 1.22 0 0 0
29 28 3.94 3.72 1.06 0.73 0.36 45 1.90 1.61 1.18 0 0 0
29 29 3.87 3.72 1.04 0.66 0.36 46 1.97 1.61 1.23 0 0 0
29 30 4.23 4.16 1.02 0.66 0.36 47 1.90 1.53 1.24 0 0 0
28 1 4.09 2.70 1.51 0.58 0.51 4 2.48 2.34 1.06 0 0 0
28 2 4.16 2.70 1.54 0.58 0.51 3 2.41 2.26 1.06 0 0 0
28 3 4.09 2.63 1.56 0.58 0.51 4 2.19 2.12 1.03 0 0 0
28 4 4.16 2.77 1.50 0.58 0.51 5 2.12 2.12 1.00 0 0 0
28 5 3.65 2.55 1.43 0.51 0.44 3 2.19 1.97 1.11 0 0 0
28 6 3.65 2.55 1.43 0.51 0.44 3 2.19 2.04 1.07 0 0 0
28 7 3.65 2.55 1.43 0.51 0.44 3 2.34 2.26 1.03 0 0 0
28 8 4.23 4.09 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
28 10 4.23 4.16 1.02 0.73 0.44 45 2.26 1.75 1.29 0 0 0
28 11 4.31 4.23 1.02 0.73 0.44 47 2.12 1.68 1.26 0 0 0
28 12 3.72 2.70 1.38 0.44 0.36 4 2.04 1.61 1.27 0 0 0
28 13 3.65 2.70 1.35 0.44 0.36 3 1.97 1.53 1.29 0 0 0
28 14 3.80 2.77 1.37 0.44 0.36 5 2.04 1.61 1.27 0 0 0
28 15 3.72 2.70 1.38 0.44 0.36 3 2.48 2.34 1.06 0 0 0
28 16 3.80 2.70 1.41 0.44 0.36 4 2.12 2.12 1.00 0 0 0
28 17 3.72 2.70 1.38 0.44 0.36 5 2.19 1.97 1.11 0 0 0
28 18 3.65 2.70 1.35 0.44 0.36 4 2.34 2.26 1.03 0 0 0
28 19 3.80 2.77 1.37 0.44 0.36 3 2.26 1.75 1.29 0 0 0
28 20 4.23 4.09 1.04 0.73 0.44 45 2.04 1.61 1.27 0 0 0
28 21 4.16 4.09 1.02 0.73 0.44 44 2.26 1.75 1.29 0 0 0
28 22 4.23 4.09 1.04 0.73 0.44 46 2.26 1.75 1.29 0 0 0
28 23 4.31 4.16 1.04 0.73 0.44 45 2.26 2.26 1.00 0 0 0
28 24 3.65 2.63 1.39 0.51 0.44 3 2.34 2.26 1.03 0 0 0
28 25 3.58 2.55 1.40 0.51 0.44 3 2.19 1.97 1.11 0 0 0
28 26 3.65 2.55 1.43 0.51 0.44 3 2.19 1.97 1.11 0 0 0
28 27 4.09 2.70 1.51 0.58 0.51 4 2.19 2.12 1.03 0 0 0
28 28 4.16 2.77 1.50 0.58 0.51 4 2.12 2.12 1.00 0 0 0
28 29 4.09 2.70 1.51 0.58 0.51 4 2.55 2.41 1.06 0 0 0
28 30 4.23 2.77 1.53 0.58 0.51 4 2.48 2.34 1.06 0 0 0
27 1 3.94 3.72 1.06 0.66 0.58 45 1.97 1.39 1.42 0 0 0
27 2 3.87 3.72 1.04 0.66 0.58 44 2.04 1.39 1.47 0 0 0
27 3 4.01 3.87 1.04 0.66 0.51 43 2.12 1.61 1.32 0 0 0
27 4 3.94 3.72 1.06 0.66 0.51 43 2.04 1.61 1.27 0 0 0
27 5 3.07 2.92 1.05 0.58 0.44 45 2.48 2.34 1.06 0 0 0
27 6 3.07 2.85 1.08 0.58 0.44 46 2.48 2.34 1.06 0 0 0
27 7 3.28 3.21 1.02 0.58 0.44 43 2.12 1.97 1.07 0 0 0
27 8 3.28 3.21 1.02 0.58 0.44 44 2.12 1.97 1.07 0 0 0
27 9 3.72 2.55 1.46 0.44 0.36 4 2.04 1.61 1.27 0 0 0
27 10 3.65 2.48 1.47 0.44 0.36 4 2.04 1.61 1.27 0 0 0
27 11 3.28 2.34 1.41 0.51 0.44 7 1.90 1.53 1.24 0 0 0
27 12 3.36 2.41 1.39 0.51 0.44 5 1.90 1.53 1.24 0 0 0
27 13 3.28 2.41 1.36 0.51 0.44 6 1.90 1.39 1.37 0 0 0
27 14 3.21 2.34 1.38 0.51 0.44 5 1.90 1.39 1.37 0 0 0
27 15 4.01 3.87 1.04 0.66 0.58 44 2.48 2.34 1.06 0 0 0
27 16 3.94 3.72 1.06 0.66 0.51 43 1.90 1.39 1.37 0 0 0
27 17 3.07 2.85 1.08 0.58 0.44 46 1.90 1.39 1.37 0 0 0
27 18 3.28 3.21 1.02 0.58 0.44 44 1.90 1.39 1.37 0 0 0
27 19 3.65 2.48 1.47 0.44 0.36 4 1.90 1.53 1.24 0 0 0
27 20 3.28 2.34 1.41 0.51 0.44 5 1.90 1.53 1.24 0 0 0
27 21 3.65 2.48 1.47 0.44 0.36 3 2.04 1.61 1.27 0 0 0
27 22 3.65 2.48 1.47 0.44 0.36 4 2.04 1.61 1.27 0 0 0
27 23 3.28 3.21 1.02 0.58 0.44 43 2.12 1.97 1.07 0 0 0
27 24 3.28 3.21 1.02 0.58 0.44 44 2.12 1.97 1.07 0 0 0
27 25 3.07 2.85 1.08 0.58 0.44 47 2.48 2.34 1.06 0 0 0
27 26 3.07 2.85 1.08 0.58 0.44 46 2.48 2.34 1.06 0 0 0
27 27 3.94 3.72 1.06 0.66 0.51 43 2.04 1.61 1.27 0 0 0
27 28 3.94 3.72 1.06 0.66 0.51 43 2.12 1.61 1.32 0 0 0
27 29 3.94 3.72 1.06 0.66 0.58 45 1.97 1.39 1.42 0 0 0
27 30 3.94 3.72 1.06 0.66 0.58 44 1.97 1.39 1.42 0 0 0
26 1 3.58 2.55 1.40 0.44 0.36 3 3.36 2.99 1.12 0 0 0
26 2 3.65 2.55 1.43 0.44 0.36 2 2.41 2.34 1.03 0 0 0
26 3 3.21 2.48 1.29 0.58 0.51 0 2.34 2.34 1.00 0 0 0
26 4 3.28 2.48 1.32 0.58 0.51 0 1.75 1.09 1.60 0 0 0
26 5 3.65 3.65 1.00 0.58 0.44 43 1.75 1.09 1.60 0 0 0
26 6 3.65 3.65 1.00 0.58 0.44 43 2.26 1.31 1.72 0 0 0
26 7 2.99 2.85 1.05 0.58 0.36 47 1.97 1.31 1.50 0 0 0
26 8 2.99 2.85 1.05 0.58 0.36 47 2.04 1.31 1.56 0 0 0
26 9 3.21 2.34 1.38 0.44 0.44 3 2.04 1.97 1.04 0 0 0
26 10 3.21 2.34 1.38 0.44 0.44 3 2.04 1.97 1.04 0 0 0
26 11 3.28 2.34 1.41 0.51 0.44 0 2.26 2.26 1.00 0 0 0
26 12 3.28 2.34 1.41 0.51 0.44 0 2.26 2.26 1.00 0 0 0
26 13 3.28 2.34 1.41 0.44 0.36 0 1.97 1.75 1.13 0 0 0
26 14 3.28 2.34 1.41 0.44 0.36 0 1.97 1.75 1.13 0 0 0
26 15 3.65 3.65 1.00 0.58 0.44 43 1.97 1.75 1.13 0 0 0
26 16 3.28 2.34 1.41 0.44 0.36 0 3.36 2.99 1.12 0 0 0
26 17 3.28 2.34 1.41 0.44 0.36 0 1.97 1.75 1.13 0 0 0
26 18 3.28 2.34 1.41 0.44 0.36 0 1.97 1.75 1.13 0 0 0
26 19 3.28 2.34 1.41 0.51 0.44 0 1.97 1.75 1.13 0 0 0
26 20 3.28 2.34 1.41 0.51 0.44 0 2.26 2.26 1.00 0 0 0
26 21 3.21 2.34 1.38 0.44 0.44 3 2.26 2.26 1.00 0 0 0
26 22 3.21 2.34 1.38 0.44 0.44 3 2.04 1.97 1.04 0 0 0
26 23 2.99 2.85 1.05 0.58 0.36 47 2.04 1.97 1.04 0 0 0
26 24 2.99 2.85 1.05 0.58 0.36 47 1.97 1.31 1.50 0 0 0
26 25 3.65 3.65 1.00 0.58 0.44 43 1.97 1.31 1.50 0 0 0
26 26 3.65 3.65 1.00 0.58 0.44 43 1.75 1.02 1.71 0 0 0
26 27 3.28 2.48 1.32 0.58 0.51 0 1.75 1.09 1.60 0 0 0
26 28 3.21 2.48 1.29 0.58 0.51 0 2.41 2.34 1.03 0 0 0
26 29 3.58 2.55 1.40 0.44 0.36 2 2.41 2.41 1.00 0 0 0
26 30 3.65 2.55 1.43 0.44 0.36 3 3.36 3.07 1.10 0 0 0
25 1 4.96 4.89 1.01 0.88 0.36 52 2.55 2.48 1.03 0 0 0
25 2 3.72 3.65 1.02 0.58 0.58 47 2.85 2.70 1.05 0 0 0
25 3 3.65 3.65 1.00 0.58 0.58 46 2.99 2.92 1.03 0 0 0
25 4 3.14 2.34 1.34 0.36 0.44 0 2.12 2.04 1.04 0 0 0
25 5 3.07 2.34 1.31 0.44 0.44 0 2.70 2.55 1.06 0 0 0
25 6 3.80 2.48 1.53 0.58 0.44 5 2.26 1.31 1.72 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
25 8 3.14 2.41 1.30 0.58 0.36 3 2.48 2.34 1.06 0 0 0
25 9 3.50 3.43 1.02 0.66 0.44 47 2.70 2.55 1.06 0 0 0
25 10 3.50 3.43 1.02 0.66 0.44 47 2.55 2.48 1.03 0 0 0
25 11 4.01 4.01 1.00 0.66 0.36 46 2.55 2.48 1.03 0 0 0
25 12 4.01 4.01 1.00 0.66 0.36 46 2.77 2.70 1.03 0 0 0
25 13 3.65 3.65 1.00 0.66 0.44 42 2.99 2.92 1.03 0 0 0
25 14 3.65 3.65 1.00 0.66 0.44 42 2.12 2.04 1.04 0 0 0
25 15 3.65 3.65 1.00 0.66 0.44 42 2.63 2.55 1.03 0 0 0
25 16 4.96 4.89 1.01 0.88 0.36 50 2.19 1.31 1.67 0 0 0
25 17 3.65 3.65 1.00 0.66 0.44 42 2.19 2.12 1.03 0 0 0
25 18 3.65 3.65 1.00 0.66 0.44 42 2.48 2.34 1.06 0 0 0
25 19 3.65 3.65 1.00 0.66 0.44 42 2.70 2.55 1.06 0 0 0
25 20 4.01 4.01 1.00 0.66 0.36 46 2.55 2.48 1.03 0 0 0
25 21 4.01 4.01 1.00 0.66 0.36 46 2.48 2.48 1.00 0 0 0
25 22 3.50 3.43 1.02 0.66 0.44 47 2.77 2.70 1.03 0 0 0
25 23 3.50 3.43 1.02 0.66 0.44 47 2.99 2.92 1.03 0 0 0
25 24 3.21 2.41 1.33 0.58 0.36 2 2.12 2.04 1.04 0 0 0
25 25 3.14 2.41 1.30 0.58 0.44 3 2.63 2.55 1.03 0 0 0
25 26 3.14 2.34 1.34 0.44 0.44 0 2.26 1.31 1.72 0 0 0
25 27 3.07 2.34 1.31 0.36 0.44 0 2.19 2.12 1.03 0 0 0
25 28 3.65 3.65 1.00 0.58 0.58 46 2.48 2.34 1.06 0 0 0
25 29 3.72 3.65 1.02 0.58 0.58 46 2.70 2.63 1.03 0 0 0
25 30 4.96 4.89 1.01 0.88 0.36 52 2.55 2.48 1.03 0 0 0
24 1 4.45 4.38 1.02 0.73 0.44 47 2.04 1.68 1.22 0 0 0
24 2 4.31 4.23 1.02 0.73 0.51 48 2.04 2.04 1.00 0 0 0
24 3 4.53 4.23 1.07 0.73 0.36 49 3.87 3.43 1.13 0 0 0
24 4 3.72 3.50 1.06 0.66 0.58 47 2.12 1.61 1.32 0 0 0
24 5 4.01 4.01 1.00 0.66 0.44 44 2.41 2.19 1.10 0 0 0
24 6 3.80 2.48 1.53 0.58 0.44 5 2.26 2.19 1.03 0 0 0
24 7 3.58 3.43 1.04 0.73 0.58 47 2.70 2.70 1.00 0 0 0
24 8 3.65 3.50 1.04 0.66 0.36 47 2.19 2.12 1.03 0 0 0
24 9 4.31 4.23 1.02 0.73 0.44 46 2.92 2.85 1.03 0 0 0
24 10 4.01 3.94 1.02 0.66 0.58 46 2.34 2.34 1.00 0 0 0
24 11 4.31 4.31 1.00 0.73 0.44 46 1.90 1.24 1.53 0 0 0
24 12 4.31 4.23 1.02 0.73 0.51 48 2.12 1.53 1.38 0 0 0
24 13 4.53 4.31 1.05 0.73 0.36 50 3.80 3.36 1.13 0 0 0
24 14 3.65 3.50 1.04 0.66 0.58 46 2.04 2.04 1.00 0 0 0
24 15 4.01 3.94 1.02 0.66 0.44 43 2.04 1.75 1.17 0 0 0
24 16 3.80 2.48 1.53 0.58 0.44 4 2.26 2.12 1.07 0 0 0
24 17 3.58 3.43 1.04 0.73 0.58 46 2.70 2.70 1.00 0 0 0
24 18 3.65 3.58 1.02 0.66 0.36 47 2.19 2.04 1.07 0 0 0
24 19 4.31 4.23 1.02 0.73 0.44 47 2.99 2.85 1.05 0 0 0
24 20 4.01 3.94 1.02 0.66 0.58 45 2.34 2.34 1.00 0 0 0
24 21 4.31 4.31 1.00 0.73 0.44 46 2.34 2.26 1.03 0 0 0
24 22 4.31 4.31 1.00 0.73 0.51 49 2.99 2.77 1.08 0 0 0
24 23 4.53 4.23 1.07 0.73 0.36 48 2.19 2.12 1.03 0 0 0
24 24 3.65 3.50 1.04 0.66 0.58 46 2.77 2.70 1.03 0 0 0
24 25 4.01 4.01 1.00 0.66 0.44 43 2.26 2.19 1.03 0 0 0
24 26 3.80 2.48 1.53 0.58 0.44 5 1.90 1.17 1.63 0 0 0
24 27 3.50 3.43 1.02 0.73 0.58 47 2.12 1.61 1.32 0 0 0
24 28 3.65 3.58 1.02 0.66 0.36 47 3.80 3.43 1.11 0 0 0
24 29 4.31 4.23 1.02 0.73 0.44 46 2.04 2.04 1.00 0 0 0
24 30 4.01 3.94 1.02 0.66 0.58 46 2.04 1.68 1.22 0 0 0
23 1 3.80 2.99 1.27 0.58 0.44 5 2.04 1.61 1.27 0 0 0
23 2 3.14 3.14 1.00 0.58 0.51 43 1.97 1.53 1.29 0 0 0
23 3 5.40 5.26 1.03 0.80 0.44 46 1.68 1.24 1.35 0 0 0
23 4 3.80 2.63 1.44 0.58 0.44 3 1.82 1.39 1.32 0 0 0
23 5 3.14 2.34 1.34 0.58 0.51 44 2.41 2.19 1.10 0 0 0
23 6 4.09 4.09 1.00 0.73 0.44 47 2.26 2.19 1.03 0 0 0
23 7 4.31 4.31 1.00 0.58 0.44 46 2.34 2.19 1.07 0 0 0
23 8 3.65 3.65 1.00 0.58 0.51 47 1.97 1.46 1.35 0 0 0
23 9 4.74 4.60 1.03 0.66 0.36 44 2.04 1.46 1.40 0 0 0
23 10 3.72 3.65 1.02 0.73 0.44 46 3.50 3.36 1.04 0 0 0
23 11 3.07 2.34 1.31 0.51 0.44 2 3.43 3.28 1.04 0 0 0
23 12 3.80 2.63 1.44 0.51 0.44 4 2.04 1.90 1.08 0 0 0
23 13 5.33 5.26 1.01 0.73 0.44 47 2.04 1.82 1.12 0 0 0
23 14 3.21 3.14 1.02 0.58 0.51 44 2.04 1.31 1.56 0 0 0
23 15 3.80 2.99 1.27 0.58 0.44 5 2.12 1.39 1.53 0 0 0
23 16 4.09 4.01 1.02 0.73 0.44 46 2.04 1.31 1.56 0 0 0
23 17 4.38 4.31 1.02 0.66 0.44 45 2.12 1.39 1.53 0 0 0
23 18 3.72 3.65 1.02 0.58 0.51 46 2.04 1.82 1.12 0 0 0
23 19 4.67 4.60 1.02 0.66 0.36 44 2.04 1.90 1.08 0 0 0
23 20 3.72 3.58 1.04 0.66 0.44 45 3.50 3.36 1.04 0 0 0
23 21 3.65 3.65 1.00 0.73 0.44 44 3.43 3.28 1.04 0 0 0
23 22 4.74 4.67 1.02 0.58 0.36 44 1.97 1.46 1.35 0 0 0
23 23 3.65 3.65 1.00 0.58 0.51 47 2.04 1.46 1.40 0 0 0
23 24 4.31 4.31 1.00 0.58 0.44 46 2.19 2.12 1.03 0 0 0
23 25 4.09 4.09 1.00 0.66 0.44 47 2.12 2.04 1.04 0 0 0
23 26 3.07 2.34 1.31 0.51 0.44 3 2.19 2.04 1.07 0 0 0
23 27 3.80 2.63 1.44 0.51 0.44 3 1.68 1.24 1.35 0 0 0
23 28 5.33 5.26 1.01 0.80 0.44 48 1.82 1.39 1.32 0 0 0
23 29 3.14 3.14 1.00 0.58 0.51 43 1.97 1.53 1.29 0 0 0
23 30 3.72 2.99 1.24 0.58 0.44 5 2.04 1.53 1.33 0 0 0
22 1 3.21 2.41 1.33 0.51 0.44 4 2.26 1.53 1.48 0 0 0
22 2 3.28 2.41 1.36 0.44 0.44 3 2.19 1.53 1.43 0 0 0
22 3 2.99 2.04 1.46 0.51 0.44 3 2.34 2.26 1.03 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
22 5 3.87 3.80 1.02 0.58 0.51 44 2.12 1.97 1.07 0 0 0
22 6 3.80 3.80 1.00 0.58 0.44 43 2.26 2.04 1.11 0 0 0
22 7 3.87 3.80 1.02 0.58 0.51 42 2.19 2.04 1.07 0 0 0
22 8 2.92 2.26 1.29 0.51 0.44 0 2.12 2.04 1.04 0 0 0
22 9 2.99 2.34 1.28 0.51 0.44 0 2.19 2.12 1.03 0 0 0
22 10 4.82 4.67 1.03 0.58 0.51 46 1.90 1.24 1.53 0 0 0
22 11 4.74 4.60 1.03 0.58 0.51 47 1.97 1.31 1.50 0 0 0
22 12 4.01 3.94 1.02 0.58 0.51 42 1.82 1.75 1.04 0 0 0
22 13 3.94 3.87 1.02 0.58 0.44 43 1.75 1.68 1.04 0 0 0
22 14 3.43 2.12 1.62 0.51 0.44 5 2.34 2.04 1.14 0 0 0
22 15 3.50 2.19 1.60 0.51 0.44 4 2.26 2.12 1.07 0 0 0
22 16 3.50 2.19 1.60 0.51 0.44 5 2.34 2.12 1.10 0 0 0
22 17 3.43 2.12 1.62 0.51 0.44 6 2.26 2.19 1.03 0 0 0
22 18 4.01 3.94 1.02 0.58 0.44 43 1.68 1.68 1.00 0 0 0
22 19 3.94 3.87 1.02 0.58 0.51 42 1.97 1.24 1.59 0 0 0
22 20 4.74 4.60 1.03 0.58 0.51 47 1.90 1.24 1.53 0 0 0
22 21 4.82 4.60 1.05 0.58 0.51 46 2.12 2.04 1.04 0 0 0
22 22 2.99 2.34 1.28 0.51 0.44 0 2.19 2.12 1.03 0 0 0
22 23 2.92 2.26 1.29 0.51 0.44 0 2.26 2.04 1.11 0 0 0
22 24 3.87 3.80 1.02 0.58 0.51 40 2.19 2.12 1.03 0 0 0
22 25 3.80 3.80 1.00 0.58 0.44 42 2.12 2.04 1.04 0 0 0
22 26 3.80 3.72 1.02 0.58 0.51 43 2.19 2.04 1.07 0 0 0
22 27 2.99 2.04 1.46 0.51 0.44 3 2.19 2.04 1.07 0 0 0
22 28 2.92 2.04 1.43 0.51 0.44 4 2.34 2.34 1.00 0 0 0
22 29 3.28 2.48 1.32 0.51 0.44 4 2.19 1.61 1.36 0 0 0
22 30 3.21 2.41 1.33 0.51 0.44 5 2.19 1.53 1.43 0 0 0
21 1 3.65 2.85 1.28 0.58 0.51 4 1.90 1.09 1.73 0 0 0
21 2 3.72 2.77 1.34 0.58 0.51 2 2.34 2.34 1.00 0 0 0
21 3 3.50 3.43 1.02 0.58 0.51 47 2.34 2.26 1.03 0 0 0
21 4 3.65 3.50 1.04 0.58 0.51 44 2.19 2.12 1.03 0 0 0
21 5 3.65 3.50 1.04 0.58 0.51 44 1.97 1.31 1.50 0 0 0
21 6 3.65 3.36 1.09 0.66 0.51 43 2.12 2.12 1.00 0 0 0
21 7 3.58 3.28 1.09 0.58 0.51 45 2.04 1.39 1.47 0 0 0
21 8 3.43 3.36 1.02 0.58 0.51 42 2.19 1.39 1.58 0 0 0
21 9 3.50 3.36 1.04 0.58 0.51 40 2.19 1.46 1.50 0 0 0
21 10 2.92 2.26 1.29 0.51 0.44 5 2.04 1.53 1.33 0 0 0
21 11 2.92 2.19 1.33 0.44 0.44 3 1.97 1.31 1.50 0 0 0
21 12 2.70 2.55 1.06 0.51 0.36 44 2.41 2.34 1.03 0 0 0
21 13 2.63 2.55 1.03 0.51 0.44 43 2.26 2.12 1.07 0 0 0
21 14 3.72 3.58 1.04 0.58 0.44 43 2.34 2.04 1.14 0 0 0
21 15 3.43 3.28 1.04 0.58 0.58 45 2.19 1.61 1.36 0 0 0
21 16 3.43 3.21 1.07 0.58 0.51 43 2.19 1.53 1.43 0 0 0
21 17 3.36 3.28 1.02 0.58 0.58 44 2.26 2.04 1.11 0 0 0
21 18 2.70 2.63 1.03 0.51 0.36 43 2.19 2.04 1.07 0 0 0
21 19 2.92 2.19 1.33 0.44 0.44 5 2.34 2.26 1.03 0 0 0
21 20 2.92 2.26 1.29 0.51 0.44 6 2.04 1.39 1.47 0 0 0
21 21 3.43 3.36 1.02 0.58 0.51 40 2.12 1.53 1.38 0 0 0
21 22 3.50 3.43 1.02 0.58 0.51 41 2.26 1.31 1.72 0 0 0
21 23 3.65 3.36 1.09 0.58 0.51 43 2.12 1.31 1.61 0 0 0
21 24 3.65 3.28 1.11 0.58 0.51 44 2.04 1.31 1.56 0 0 0
21 25 3.65 3.50 1.04 0.58 0.51 43 2.12 2.04 1.04 0 0 0
21 26 3.72 3.58 1.04 0.51 0.51 44 1.97 1.31 1.50 0 0 0
21 27 3.50 3.43 1.02 0.58 0.58 45 2.19 2.04 1.07 0 0 0
21 28 3.65 3.58 1.02 0.58 0.51 47 2.34 2.34 1.00 0 0 0
21 29 3.80 2.85 1.33 0.66 0.51 3 2.19 2.12 1.03 0 0 0
21 30 3.72 2.77 1.34 0.58 0.51 4 1.90 1.24 1.53 0 0 0
20 1 3.36 2.19 1.53 0.51 0.44 8 1.90 1.53 1.24 0 0 0
20 2 3.72 3.65 1.02 0.58 0.66 45 1.61 1.31 1.22 0 0 0
20 3 3.87 3.80 1.02 0.58 0.58 47 1.61 1.53 1.05 0 0 0
20 4 4.23 4.01 1.05 0.66 0.66 44 1.90 1.46 1.30 0 0 0
20 5 2.77 2.12 1.31 0.44 0.36 0 1.90 1.31 1.44 0 0 0
20 6 3.58 3.50 1.02 0.58 0.51 46 2.12 1.39 1.53 0 0 0
20 7 2.85 2.19 1.30 0.51 0.44 7 1.97 1.39 1.42 0 0 0
20 8 3.07 2.34 1.31 0.58 0.51 12 1.82 1.31 1.39 0 0 0
20 9 3.43 2.41 1.42 0.51 0.44 5 1.97 1.90 1.04 0 0 0
20 10 2.85 2.19 1.30 0.51 0.36 0 2.12 1.75 1.21 0 0 0
20 11 2.92 2.04 1.43 0.51 0.44 9 1.61 1.17 1.38 0 0 0
20 12 3.36 3.21 1.05 0.58 0.44 46 1.82 1.31 1.39 0 0 0
20 13 3.65 3.43 1.06 0.58 0.44 47 1.53 1.31 1.17 0 0 0
20 14 3.72 3.58 1.04 0.58 0.44 43 1.82 1.61 1.14 0 0 0
20 15 3.21 2.26 1.42 0.58 0.51 6 1.90 1.31 1.44 0 0 0
20 16 3.14 2.26 1.39 0.58 0.51 5 1.90 1.46 1.30 0 0 0
20 17 3.65 3.50 1.04 0.58 0.44 42 1.82 1.02 1.79 0 0 0
20 18 3.65 3.50 1.04 0.58 0.51 46 1.61 1.24 1.29 0 0 0
20 19 3.28 3.21 1.02 0.58 0.44 45 2.85 2.77 1.03 0 0 0
20 20 2.92 2.04 1.43 0.51 0.44 9 2.99 2.70 1.11 0 0 0
20 21 2.92 2.19 1.33 0.51 0.36 0 2.12 1.90 1.12 0 0 0
20 22 3.36 2.41 1.39 0.51 0.36 5 2.19 2.19 1.00 0 0 0
20 23 3.14 2.34 1.34 0.58 0.51 13 2.26 2.12 1.07 0 0 0
20 24 2.85 2.12 1.34 0.51 0.44 8 2.26 2.26 1.00 0 0 0
20 25 3.65 3.50 1.04 0.58 0.51 47 2.12 1.61 1.32 0 0 0
20 26 2.77 2.04 1.36 0.44 0.36 0 2.34 1.75 1.33 0 0 0
20 27 4.09 4.01 1.02 0.58 0.58 45 2.34 2.04 1.14 0 0 0
20 28 3.80 3.80 1.00 0.58 0.66 47 2.12 2.12 1.00 0 0 0
20 29 3.87 3.80 1.02 0.58 0.58 46 2.12 2.04 1.04 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
19 1 2.92 2.26 1.29 0.51 0.44 0 1.82 1.24 1.47 0 0 0
19 2 3.50 3.43 1.02 0.58 0.51 46 1.90 1.75 1.08 0 0 0
19 3 3.50 3.36 1.04 0.58 0.51 47 1.82 1.75 1.04 0 0 0
19 4 3.87 3.65 1.06 0.58 0.44 45 2.04 2.04 1.00 0 0 0
19 5 3.80 3.58 1.06 0.58 0.44 44 2.04 1.97 1.04 0 0 0
19 6 3.80 3.50 1.08 0.73 0.36 45 1.90 1.75 1.08 0 0 0
19 7 3.58 3.50 1.02 0.80 0.36 47 2.12 2.04 1.04 0 0 0
19 8 3.72 3.58 1.04 0.73 0.44 46 1.97 1.97 1.00 0 0 0
19 9 3.65 3.50 1.04 0.80 0.51 47 1.90 1.82 1.04 0 0 0
19 10 3.58 3.58 1.00 0.73 0.36 45 2.04 1.97 1.04 0 0 0
19 11 3.36 3.28 1.02 0.66 0.36 48 1.97 1.90 1.04 0 0 0
19 12 3.65 3.58 1.02 0.58 0.51 43 2.34 2.26 1.03 0 0 0
19 13 3.43 3.36 1.02 0.58 0.44 42 2.04 1.97 1.04 0 0 0
19 14 3.72 3.65 1.02 0.58 0.51 45 2.04 1.75 1.17 0 0 0
19 15 3.65 3.65 1.00 0.58 0.44 46 2.12 1.90 1.12 0 0 0
19 16 2.92 2.26 1.29 0.51 0.44 0 1.97 1.24 1.59 0 0 0
19 17 3.50 3.43 1.02 0.58 0.51 46 1.90 1.75 1.08 0 0 0
19 18 3.50 3.36 1.04 0.58 0.51 47 1.90 1.75 1.08 0 0 0
19 19 3.80 3.65 1.04 0.58 0.44 45 2.19 2.04 1.07 0 0 0
19 20 3.72 3.58 1.04 0.58 0.44 44 2.04 1.97 1.04 0 0 0
19 21 3.80 3.50 1.08 0.73 0.36 45 1.90 1.75 1.08 0 0 0
19 22 3.58 3.43 1.04 0.80 0.36 47 2.12 2.04 1.04 0 0 0
19 23 3.72 3.58 1.04 0.73 0.44 46 2.04 2.04 1.00 0 0 0
19 24 3.65 3.50 1.04 0.80 0.51 47 1.90 1.82 1.04 0 0 0
19 25 3.58 3.58 1.00 0.73 0.36 45 2.04 1.97 1.04 0 0 0
19 26 3.36 3.28 1.02 0.66 0.36 48 1.97 1.90 1.04 0 0 0
19 27 3.65 3.58 1.02 0.58 0.51 43 2.26 2.19 1.03 0 0 0
19 28 3.43 3.36 1.02 0.58 0.44 42 1.97 1.97 1.00 0 0 0
19 29 3.72 3.65 1.02 0.58 0.51 45 1.97 1.75 1.13 0 0 0
19 30 3.65 3.58 1.02 0.58 0.44 46 2.04 1.90 1.08 0 0 0
18 1 3.94 3.80 1.04 0.58 0.51 45 2.19 2.12 1.03 0 0 0
18 2 3.36 2.41 1.39 0.44 0.36 0 2.04 1.39 1.47 0 0 0
18 3 3.80 3.58 1.06 0.73 0.44 45 2.41 2.26 1.06 0 0 0
18 4 3.36 3.14 1.07 0.73 0.51 42 2.04 1.90 1.08 0 0 0
18 5 3.21 2.34 1.38 0.51 0.44 7 2.12 1.31 1.61 0 0 0
18 6 3.65 3.50 1.04 0.66 0.44 45 2.04 1.90 1.08 0 0 0
18 7 3.58 3.58 1.00 0.58 0.51 44 2.12 1.97 1.07 0 0 0
18 8 3.80 3.72 1.02 0.73 0.58 45 2.55 2.34 1.09 0 0 0
18 9 2.85 1.75 1.63 0.44 0.36 0 2.12 1.24 1.71 0 0 0
18 10 3.80 3.65 1.04 0.58 0.36 46 2.19 2.04 1.07 0 0 0
18 11 3.07 2.48 1.24 0.51 0.44 2 1.90 1.39 1.37 0 0 0
18 12 2.99 2.41 1.24 0.44 0.36 0 1.82 1.31 1.39 0 0 0
18 13 2.48 1.90 1.31 0.51 0.44 0 1.53 1.09 1.40 0 0 0
18 14 3.21 2.34 1.38 0.44 0.36 0 1.90 1.31 1.44 0 0 0
18 15 3.72 3.43 1.09 0.73 0.36 45 2.26 2.19 1.03 0 0 0
18 16 3.87 3.80 1.02 0.58 0.51 45 2.19 2.12 1.03 0 0 0
18 17 3.43 2.48 1.38 0.44 0.36 0 2.12 1.46 1.45 0 0 0
18 18 3.80 3.65 1.04 0.73 0.44 45 2.34 2.26 1.03 0 0 0
18 19 3.28 3.07 1.07 0.73 0.51 42 1.97 1.90 1.04 0 0 0
18 20 3.28 2.41 1.36 0.51 0.44 7 2.12 1.39 1.53 0 0 0
18 21 3.65 3.58 1.02 0.66 0.44 45 2.04 1.97 1.04 0 0 0
18 22 3.58 3.50 1.02 0.58 0.51 44 2.19 2.04 1.07 0 0 0
18 23 3.80 3.72 1.02 0.73 0.58 45 2.48 2.34 1.06 0 0 0
18 24 2.92 1.75 1.67 0.44 0.36 0 2.19 1.31 1.67 0 0 0
18 25 3.72 3.65 1.02 0.58 0.36 46 2.19 2.12 1.03 0 0 0
18 26 3.14 2.55 1.23 0.51 0.44 2 1.97 1.39 1.42 0 0 0
18 27 2.99 2.41 1.24 0.44 0.36 0 1.90 1.31 1.44 0 0 0
18 28 2.55 1.90 1.35 0.51 0.44 0 1.61 1.17 1.38 0 0 0
18 29 3.28 2.34 1.41 0.44 0.36 0 1.97 1.31 1.50 0 0 0
18 30 3.72 3.58 1.04 0.73 0.36 45 2.19 2.19 1.00 0 0 0
17 1 3.80 3.65 1.04 0.73 0.44 45 2.12 2.12 1.00 0 0 0
17 2 3.72 3.58 1.04 0.66 0.51 46 2.04 2.04 1.00 0 0 0
17 3 3.65 3.58 1.02 0.73 0.51 44 2.12 1.90 1.12 0 0 0
17 4 2.63 1.82 1.44 0.44 0.36 0 1.68 1.02 1.64 0 0 0
17 5 3.43 2.55 1.34 0.51 0.44 0 1.82 1.39 1.32 0 0 0
17 6 3.07 2.26 1.35 0.51 0.44 4 2.12 1.39 1.53 0 0 0
17 7 3.58 3.36 1.07 0.58 0.51 47 1.75 1.68 1.04 0 0 0
17 8 3.80 3.65 1.04 0.73 0.44 45 2.12 2.12 1.00 0 0 0
17 9 3.72 3.58 1.04 0.66 0.51 46 2.04 2.04 1.00 0 0 0
17 10 3.65 3.58 1.02 0.73 0.51 44 2.12 1.90 1.12 0 0 0
17 11 2.63 1.82 1.44 0.44 0.36 0 1.68 1.02 1.64 0 0 0
17 12 3.43 2.55 1.34 0.51 0.44 0 1.82 1.39 1.32 0 0 0
17 13 3.07 2.26 1.35 0.51 0.44 4 2.12 1.39 1.53 0 0 0
17 14 3.58 3.36 1.07 0.58 0.51 47 1.75 1.68 1.04 0 0 0
17 15 3.80 3.65 1.04 0.73 0.44 45 2.12 2.12 1.00 0 0 0
17 16 3.72 3.58 1.04 0.66 0.51 46 2.04 2.04 1.00 0 0 0
17 17 3.65 3.58 1.02 0.73 0.51 44 2.12 1.90 1.12 0 0 0
17 18 2.63 1.82 1.44 0.44 0.36 0 1.68 1.02 1.64 0 0 0
17 19 3.43 2.55 1.34 0.51 0.44 0 1.82 1.39 1.32 0 0 0
17 20 3.07 2.26 1.35 0.51 0.44 4 2.12 1.39 1.53 0 0 0
17 21 3.58 3.36 1.07 0.58 0.51 47 1.75 1.68 1.04 0 0 0
17 22 3.80 3.65 1.04 0.73 0.44 45 2.12 2.12 1.00 0 0 0
17 23 3.72 3.58 1.04 0.66 0.51 46 2.04 2.04 1.00 0 0 0
17 24 3.65 3.58 1.02 0.73 0.51 44 2.12 1.90 1.12 0 0 0
17 25 2.63 1.82 1.44 0.44 0.36 0 1.68 1.02 1.64 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
17 27 3.07 2.26 1.35 0.51 0.44 4 2.12 1.39 1.53 0 0 0
17 28 3.58 3.36 1.07 0.58 0.51 47 1.75 1.68 1.04 0 0 0
17 29 2.77 1.97 1.41 0.51 0.44 2 1.68 0.88 1.92 0 0 0
17 30 2.92 2.26 1.29 0.51 0.44 3 2.04 1.39 1.47 0 0 0
16 1 3.36 2.41 1.39 0.51 0.44 0 2.48 1.46 1.70 0 0 0
16 2 4.01 3.80 1.06 0.58 0.51 45 2.41 2.26 1.06 0 0 0
16 3 3.94 3.80 1.04 0.66 0.51 44 2.26 2.19 1.03 0 0 0
16 4 2.70 2.12 1.28 0.44 0.36 0 1.75 1.02 1.71 0 0 0
16 5 2.77 1.97 1.41 0.51 0.44 2 1.68 0.88 1.92 0 0 0
16 6 3.07 2.26 1.35 0.51 0.44 4 2.12 1.39 1.53 0 0 0
16 7 3.36 2.41 1.39 0.51 0.44 0 2.41 1.46 1.65 0 0 0
16 8 4.01 3.80 1.06 0.58 0.51 46 2.48 2.26 1.10 0 0 0
16 9 3.94 3.80 1.04 0.66 0.51 45 2.34 2.19 1.07 0 0 0
16 10 2.70 2.12 1.28 0.44 0.36 0 1.75 1.02 1.71 0 0 0
16 11 2.77 1.97 1.41 0.51 0.44 2 1.68 0.88 1.92 0 0 0
16 12 3.07 2.26 1.35 0.51 0.44 4 2.04 1.39 1.47 0 0 0
16 13 3.36 2.41 1.39 0.51 0.44 0 2.48 1.46 1.70 0 0 0
16 14 4.01 3.80 1.06 0.58 0.51 45 2.41 2.26 1.06 0 0 0
16 15 3.94 3.80 1.04 0.66 0.51 45 2.34 2.19 1.07 0 0 0
16 16 2.70 2.12 1.28 0.44 0.36 0 1.75 1.02 1.71 0 0 0
16 17 2.77 1.97 1.41 0.51 0.44 2 1.68 0.88 1.92 0 0 0
16 18 3.07 2.26 1.35 0.51 0.44 5 2.04 1.39 1.47 0 0 0
16 19 3.36 2.41 1.39 0.51 0.44 0 2.48 1.46 1.70 0 0 0
16 20 4.01 3.80 1.06 0.58 0.51 45 2.41 2.26 1.06 0 0 0
16 21 3.94 3.80 1.04 0.66 0.51 45 2.34 2.19 1.07 0 0 0
16 22 2.70 2.12 1.28 0.44 0.36 0 1.75 1.02 1.71 0 0 0
16 23 2.77 1.97 1.41 0.51 0.44 2 1.68 0.88 1.92 0 0 0
16 24 2.99 2.26 1.32 0.51 0.44 4 2.04 1.39 1.47 0 0 0
16 25 3.36 2.41 1.39 0.51 0.44 0 2.48 1.46 1.70 0 0 0
16 26 4.01 3.80 1.06 0.58 0.51 45 2.41 2.26 1.06 0 0 0
16 27 3.94 3.80 1.04 0.66 0.51 45 2.34 2.19 1.07 0 0 0
16 28 2.63 2.12 1.24 0.44 0.36 0 1.75 1.02 1.71 0 0 0
16 29 2.77 1.97 1.41 0.51 0.44 2 1.68 0.88 1.92 0 0 0
16 30 2.92 2.26 1.29 0.51 0.44 3 2.04 1.39 1.47 0 0 0
15 1 3.80 3.80 1.00 0.73 0.44 45 2.34 2.19 1.07 0 0 0
15 2 3.72 3.65 1.02 0.66 0.44 46 2.26 2.19 1.03 0 0 0
15 3 3.07 3.72 0.82 0.58 0.44 0 1.90 1.24 1.53 0 0 0
15 4 3.87 3.80 1.02 0.80 0.51 44 2.04 1.82 1.12 0 0 0
15 5 3.58 3.58 1.00 0.80 0.36 47 2.34 2.19 1.07 0 0 0
15 6 3.65 2.63 1.39 0.66 0.51 0 2.19 1.53 1.43 0 0 0
15 7 3.58 2.55 1.40 0.58 0.51 0 2.12 1.39 1.53 0 0 0
15 8 3.72 3.58 1.04 0.58 0.51 46 2.26 2.12 1.07 0 0 0
15 9 3.65 3.50 1.04 0.58 0.51 48 2.19 2.04 1.07 0 0 0
15 10 3.28 2.19 1.50 0.51 0.36 0 2.12 1.31 1.61 0 0 0
15 11 3.14 2.04 1.54 0.51 0.44 0 1.97 1.24 1.59 0 0 0
15 12 3.28 2.26 1.45 0.51 0.44 0 2.12 1.24 1.71 0 0 0
15 13 3.28 2.34 1.41 0.58 0.51 3 2.26 1.53 1.48 0 0 0
15 14 3.28 2.19 1.50 0.51 0.44 2 2.34 1.46 1.60 0 0 0
15 15 3.07 1.82 1.68 0.44 0.36 4 2.12 1.31 1.61 0 0 0
15 16 3.80 3.80 1.00 0.73 0.44 45 2.34 2.19 1.07 0 0 0
15 17 3.72 3.65 1.02 0.66 0.44 46 2.26 2.19 1.03 0 0 0
15 18 3.07 3.72 0.82 0.58 0.44 0 1.90 1.24 1.53 0 0 0
15 19 3.87 3.80 1.02 0.80 0.51 44 2.04 1.82 1.12 0 0 0
15 20 3.58 3.58 1.00 0.80 0.36 47 2.34 2.19 1.07 0 0 0
15 21 3.65 2.63 1.39 0.66 0.51 0 2.19 1.53 1.43 0 0 0
15 22 3.58 2.55 1.40 0.58 0.51 0 2.12 1.39 1.53 0 0 0
15 23 3.72 3.58 1.04 0.58 0.51 46 2.26 2.12 1.07 0 0 0
15 24 3.65 3.50 1.04 0.58 0.51 48 2.19 2.04 1.07 0 0 0
15 25 3.28 2.19 1.50 0.51 0.36 0 2.12 1.31 1.61 0 0 0
15 26 3.14 2.04 1.54 0.51 0.44 0 1.97 1.24 1.59 0 0 0
15 27 3.28 2.26 1.45 0.51 0.44 0 2.12 1.24 1.71 0 0 0
15 28 3.28 2.34 1.41 0.58 0.51 3 2.26 1.53 1.48 0 0 0
15 29 3.28 2.19 1.50 0.51 0.44 2 2.34 1.46 1.60 0 0 0
15 30 3.07 1.82 1.68 0.44 0.36 4 2.12 1.31 1.61 0 0 0
14 1 3.80 3.50 1.08 0.58 0.51 45 2.26 2.19 1.03 0 0 0
14 2 3.43 2.48 1.38 0.44 0.36 0 2.19 1.61 1.36 0 0 0
14 3 3.87 3.65 1.06 0.80 0.44 44 2.19 1.53 1.43 0 0 0
14 4 3.58 3.36 1.07 0.80 0.51 45 2.19 2.04 1.07 0 0 0
14 5 4.23 4.16 1.02 0.73 0.36 45 2.63 2.48 1.06 0 0 0
14 6 3.43 2.55 1.34 0.51 0.44 0 2.12 1.39 1.53 0 0 0
14 7 3.21 2.48 1.29 0.51 0.36 0 2.04 1.39 1.47 0 0 0
14 8 3.94 3.80 1.04 0.88 0.44 45 2.48 2.34 1.06 0 0 0
14 9 3.87 3.80 1.02 0.80 0.36 45 2.12 2.04 1.04 0 0 0
14 10 3.87 3.65 1.06 0.73 0.51 45 2.04 1.97 1.04 0 0 0
14 11 3.58 3.43 1.04 0.73 0.36 48 2.34 2.19 1.07 0 0 0
14 12 3.80 2.48 1.53 0.51 0.44 7 2.48 1.61 1.55 0 0 0
14 13 4.09 3.94 1.04 0.80 0.36 44 2.34 2.26 1.03 0 0 0
14 14 3.94 2.63 1.50 0.44 0.36 11 1.90 1.39 1.37 0 0 0
14 15 3.36 3.21 1.05 0.51 0.36 45 2.26 2.19 1.03 0 0 0
14 16 3.80 3.50 1.08 0.58 0.51 45 2.26 2.19 1.03 0 0 0
14 17 3.43 2.48 1.38 0.44 0.36 0 2.19 1.61 1.36 0 0 0
14 18 3.87 3.65 1.06 0.80 0.44 44 2.19 1.53 1.43 0 0 0
14 19 3.58 3.36 1.07 0.80 0.51 45 2.19 2.04 1.07 0 0 0
14 20 4.23 4.16 1.02 0.73 0.36 45 2.63 2.48 1.06 0 0 0
14 21 3.43 2.55 1.34 0.51 0.44 0 2.12 1.39 1.53 0 0 0
14 22 3.21 2.48 1.29 0.51 0.36 0 2.04 1.39 1.47 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
14 24 3.87 3.80 1.02 0.80 0.36 45 2.12 2.04 1.04 0 0 0
14 25 3.87 3.65 1.06 0.73 0.51 45 2.04 1.97 1.04 0 0 0
14 26 3.58 3.43 1.04 0.73 0.36 48 2.34 2.19 1.07 0 0 0
14 27 3.80 2.48 1.53 0.51 0.44 7 2.48 1.61 1.55 0 0 0
14 28 4.09 3.94 1.04 0.80 0.36 44 2.34 2.26 1.03 0 0 0
14 29 3.94 2.63 1.50 0.44 0.36 11 1.90 1.39 1.37 0 0 0
14 30 3.36 3.21 1.05 0.51 0.36 45 2.26 2.19 1.03 0 0 0
13 1 3.36 2.41 1.39 0.51 0.44 0 2.04 1.31 1.56 0 0 0
13 2 3.80 3.50 1.08 0.80 0.29 45 2.34 2.26 1.03 0 0 0
13 3 3.36 3.21 1.05 0.73 0.36 47 2.19 1.97 1.11 0 0 0
13 4 3.43 2.70 1.27 0.51 0.44 3 2.04 1.46 1.40 0 0 0
13 5 3.58 3.43 1.04 0.80 0.44 46 1.82 1.68 1.09 0 0 0
13 6 3.07 2.85 1.08 0.58 0.44 46 1.97 1.75 1.13 0 0 0
13 7 2.92 2.34 1.25 0.58 0.44 9 2.04 1.31 1.56 0 0 0
13 8 2.99 2.26 1.32 0.51 0.44 3 2.12 1.46 1.45 0 0 0
13 9 3.21 2.19 1.47 0.66 0.36 2 2.04 1.24 1.65 0 0 0
13 10 3.50 3.36 1.04 0.80 0.29 46 2.12 2.04 1.04 0 0 0
13 11 3.58 3.43 1.04 0.73 0.36 44 2.26 2.04 1.11 0 0 0
13 12 3.65 3.50 1.04 0.58 0.29 45 2.19 2.12 1.03 0 0 0
13 13 3.65 3.43 1.06 0.80 0.36 43 2.19 2.04 1.07 0 0 0
13 14 3.80 3.65 1.04 0.73 0.36 46 2.04 1.90 1.08 0 0 0
13 15 4.89 4.74 1.03 0.73 0.44 45 2.70 2.55 1.06 0 0 0
13 16 3.72 3.58 1.04 0.80 0.36 43 2.19 2.04 1.07 0 0 0
13 17 3.43 2.48 1.38 0.51 0.44 0 2.04 1.31 1.56 0 0 0
13 18 3.72 3.50 1.06 0.80 0.29 45 2.26 2.19 1.03 0 0 0
13 19 3.36 3.28 1.02 0.73 0.36 47 2.19 2.04 1.07 0 0 0
13 20 3.43 2.70 1.27 0.51 0.44 3 2.12 1.53 1.38 0 0 0
13 21 3.58 3.43 1.04 0.80 0.44 46 1.90 1.75 1.08 0 0 0
13 22 3.07 2.85 1.08 0.58 0.44 46 1.97 1.82 1.08 0 0 0
13 23 2.92 2.34 1.25 0.58 0.44 9 2.12 1.39 1.53 0 0 0
13 24 3.07 2.26 1.35 0.51 0.44 3 2.19 1.46 1.50 0 0 0
13 25 3.21 2.19 1.47 0.66 0.36 2 2.12 1.31 1.61 0 0 0
13 26 3.50 3.36 1.04 0.80 0.29 46 2.19 2.04 1.07 0 0 0
13 27 3.58 3.43 1.04 0.73 0.36 44 2.26 2.04 1.11 0 0 0
13 28 3.65 3.50 1.04 0.58 0.29 45 2.19 2.12 1.03 0 0 0
13 29 3.65 3.43 1.06 0.80 0.36 43 2.26 2.12 1.07 0 0 0
13 30 4.96 4.82 1.03 0.73 0.44 45 2.70 2.55 1.06 0 0 0
12 1 3.65 2.63 1.39 0.58 0.51 45 2.70 2.48 1.09 0 0 0
12 2 3.50 2.63 1.33 0.51 0.44 30 2.12 1.31 1.61 0 0 0
12 3 2.48 2.63 0.94 0.58 0.51 7 3.36 3.14 1.07 0 0 0
12 4 3.07 2.48 1.24 0.44 0.36 38 2.19 1.53 1.43 0 0 0
12 5 3.07 2.41 1.27 0.51 0.44 41 2.19 1.46 1.50 0 0 0
12 6 3.14 2.41 1.30 0.51 0.44 29 1.90 1.82 1.04 0 0 0
12 7 3.21 2.48 1.29 0.44 0.44 34 1.97 1.39 1.42 0 0 0
12 8 3.36 2.55 1.31 0.58 0.51 37 2.34 2.19 1.07 0 0 0
12 9 3.50 3.50 1.00 0.73 0.44 8 2.48 2.26 1.10 0 0 0
12 10 3.94 3.80 1.04 0.80 0.36 0 2.12 2.04 1.04 0 0 0
12 11 3.43 2.41 1.42 0.58 0.51 49 2.92 1.68 1.74 0 0 0
12 12 3.36 2.26 1.48 0.51 0.44 7 1.90 1.46 1.30 0 0 0
12 13 2.92 2.70 1.08 0.58 0.51 42 1.82 1.39 1.32 0 0 0
12 14 2.77 2.70 1.03 0.66 0.58 42 2.85 2.77 1.03 0 0 0
12 15 3.07 2.26 1.35 0.51 0.44 40 2.99 2.77 1.08 0 0 0
12 16 2.99 2.26 1.32 0.51 0.44 47 3.28 3.14 1.05 0 0 0
12 17 3.21 2.55 1.26 0.51 0.44 32 2.48 2.34 1.06 0 0 0
12 18 2.85 2.12 1.34 0.51 0.44 44 2.41 2.26 1.06 0 0 0
12 19 4.89 4.82 1.02 0.80 0.51 45 1.75 1.39 1.26 0 0 0
12 20 5.11 4.96 1.03 0.73 0.51 59 1.82 1.31 1.39 0 0 0
12 21 3.65 3.58 1.02 0.88 0.58 39 2.12 2.04 1.04 0 0 0
12 22 3.80 3.65 1.04 0.80 0.51 41 2.12 2.12 1.00 0 0 0
12 23 3.72 3.58 1.04 0.66 0.51 40 2.19 2.19 1.00 0 0 0
12 24 3.72 3.58 1.04 0.73 0.44 6 2.55 2.41 1.06 0 0 0
12 25 3.80 2.85 1.33 0.58 0.51 0 2.19 2.12 1.03 0 0 0
12 26 3.72 3.14 1.19 0.51 0.44 42 2.48 2.34 1.06 0 0 0
12 27 3.94 3.72 1.06 0.95 0.58 38 2.34 2.19 1.07 0 0 0
12 28 3.72 3.65 1.02 0.58 0.51 9 2.41 1.53 1.57 0 0 0
12 29 3.50 3.43 1.02 0.66 0.51 35 2.34 1.46 1.60 0 0 0
12 30 3.65 3.36 1.09 0.58 0.51 45 2.04 1.97 1.04 0 0 0
11 1 3.36 3.21 1.05 0.58 0.36 48 2.26 1.39 1.63 0 0 0
11 2 5.11 4.89 1.04 0.73 0.29 6 2.26 1.39 1.63 0 0 0
11 3 3.65 2.70 1.35 0.58 0.51 40 2.26 2.04 1.11 0 0 0
11 4 5.33 5.11 1.04 0.88 0.29 8 2.19 2.12 1.03 0 0 0
11 5 4.74 4.53 1.05 0.80 0.36 7 2.19 2.12 1.03 0 0 0
11 6 3.58 3.43 1.04 0.58 0.44 7 2.26 2.19 1.03 0 0 0
11 7 3.50 3.43 1.02 0.58 0.51 3 2.04 1.39 1.47 0 0 0
11 8 2.85 2.85 1.00 0.66 0.51 47 2.12 1.61 1.32 0 0 0
11 9 3.58 2.41 1.48 0.66 0.58 47 2.19 2.12 1.03 0 0 0
11 10 3.43 2.34 1.47 0.58 0.44 50 2.26 1.53 1.48 0 0 0
11 11 4.01 3.87 1.04 0.73 0.29 9 3.36 3.14 1.07 0 0 0
11 12 3.07 2.34 1.31 0.51 0.29 0 2.26 1.53 1.48 0 0 0
11 13 3.80 3.50 1.08 0.73 0.29 11 2.19 2.19 1.00 0 0 0
11 14 3.07 2.77 1.11 0.51 0.58 33 2.48 1.46 1.70 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
11 16 4.16 3.94 1.06 0.58 0.58 45 1.90 1.75 1.08 0 0 0
11 17 3.94 3.80 1.04 0.58 0.51 45 2.04 1.53 1.33 0 0 0
11 18 3.21 3.14 1.02 0.51 0.44 38 2.34 1.61 1.45 0 0 0
11 19 4.31 4.23 1.02 0.80 0.44 8 2.34 1.53 1.52 0 0 0
11 20 3.72 3.58 1.04 0.58 0.44 0 2.04 1.46 1.40 0 0 0
11 21 3.58 3.36 1.07 0.66 0.51 53 2.04 1.46 1.40 0 0 0
11 22 3.36 3.28 1.02 0.51 0.36 44 2.34 2.12 1.10 0 0 0
11 23 3.94 3.87 1.02 0.58 0.44 42 2.04 1.39 1.47 0 0 0
11 24 3.28 2.26 1.45 0.66 0.36 43 2.41 1.68 1.43 0 0 0
11 25 3.80 2.55 1.49 0.51 0.44 52 1.82 1.39 1.32 0 0 0
11 26 4.09 3.94 1.04 0.58 0.51 39 2.12 1.90 1.12 0 0 0
11 27 3.36 3.28 1.02 0.66 0.51 44 2.04 1.90 1.08 0 0 0
11 28 3.72 2.70 1.38 0.51 0.36 8 2.19 2.04 1.07 0 0 0
11 29 4.53 4.38 1.03 0.73 0.44 9 2.55 2.48 1.03 0 0 0
11 30 3.50 3.43 1.02 0.58 0.44 41 2.12 1.53 1.38 0 0 0
10 1 4.67 4.60 1.02 0.66 0.51 10 2.12 1.90 1.12 0 0 0
10 2 3.58 2.55 1.40 0.51 0.36 5 1.53 1.39 1.11 0 0 0
10 3 5.04 4.89 1.03 0.58 0.44 40 2.12 1.97 1.07 0 0 0
10 4 3.50 2.55 1.37 0.44 0.51 50 1.97 1.82 1.08 0 0 0
10 5 3.58 2.55 1.40 0.51 0.51 49 2.92 2.70 1.08 0 0 0
10 6 3.50 2.70 1.30 0.44 0.44 43 1.97 1.90 1.04 0 0 0
10 7 3.43 2.55 1.34 0.58 0.44 4 2.34 2.12 1.10 0 0 0
10 8 4.16 4.01 1.04 0.58 0.44 6 2.41 2.19 1.10 0 0 0
10 9 4.01 3.72 1.08 0.73 0.51 48 2.19 2.04 1.07 0 0 0
10 10 3.43 3.36 1.02 0.51 0.44 10 1.97 1.39 1.42 0 0 0
10 11 4.01 2.70 1.49 0.36 0.44 38 2.19 2.04 1.07 0 0 0
10 12 3.21 2.04 1.57 0.44 0.36 0 2.12 1.61 1.32 0 0 0
10 13 2.70 2.12 1.28 0.44 0.44 48 1.97 1.46 1.35 0 0 0
10 14 4.67 4.60 1.02 0.73 0.44 6 1.97 1.39 1.42 0 0 0
10 15 4.23 4.09 1.04 0.73 0.29 45 2.70 1.90 1.42 0 0 0
10 16 5.69 4.89 1.16 0.73 0.36 51 2.63 2.48 1.06 0 0 0
10 17 3.94 3.80 1.04 0.51 0.44 0 2.77 1.90 1.46 0 0 0
10 18 3.87 3.80 1.02 0.58 0.36 6 1.90 1.31 1.44 0 0 0
10 19 3.21 2.34 1.38 0.44 0.51 0 2.48 2.19 1.13 0 0 0
10 20 3.43 2.77 1.24 0.58 0.51 5 2.26 2.19 1.03 0 0 0
10 21 3.72 3.65 1.02 0.58 0.36 5 2.26 2.19 1.03 0 0 0
10 22 3.72 3.43 1.09 0.51 0.44 50 2.41 2.26 1.06 0 0 0
10 23 3.72 3.50 1.06 0.58 0.36 2 2.26 1.53 1.48 0 0 0
10 24 3.58 3.50 1.02 0.51 0.51 10 2.19 1.46 1.50 0 0 0
10 25 3.72 3.65 1.02 0.73 0.36 10 2.34 2.19 1.07 0 0 0
10 26 4.16 4.09 1.02 0.80 0.44 35 2.26 2.19 1.03 0 0 0
10 27 4.31 4.09 1.05 0.73 0.44 42 2.12 1.61 1.32 0 0 0
10 28 3.58 2.48 1.44 0.51 0.51 49 2.04 1.61 1.27 0 0 0
10 29 3.65 2.48 1.47 0.51 0.51 46 2.12 1.39 1.53 0 0 0
10 30 3.58 3.43 1.04 0.58 0.44 0 2.04 1.90 1.08 0 0 0
9 1 3.43 2.70 1.27 0.58 0.36 39 2.19 2.04 1.07 0 0 0
9 2 3.65 2.85 1.28 0.51 0.29 47 2.19 2.12 1.03 0 0 0
9 3 3.72 3.36 1.11 0.44 0.36 40 1.97 1.39 1.42 0 0 0
9 4 3.36 3.28 1.02 0.58 0.44 46 2.26 2.19 1.03 0 0 0
9 5 3.65 3.50 1.04 0.58 0.44 46 1.97 1.82 1.08 0 0 0
9 6 3.07 2.92 1.05 0.58 0.58 41 2.34 2.19 1.07 0 0 0
9 7 3.21 2.63 1.22 0.44 0.51 14 2.26 2.12 1.07 0 0 0
9 8 3.07 2.26 1.35 0.44 0.44 43 2.12 2.04 1.04 0 0 0
9 9 3.65 3.50 1.04 0.58 0.51 45 2.04 1.97 1.04 0 0 0
9 10 3.28 2.12 1.55 0.51 0.44 0 2.04 1.46 1.40 0 0 0
9 11 4.45 4.09 1.09 0.66 0.51 45 2.04 1.46 1.40 0 0 0
9 12 2.99 2.41 1.24 0.51 0.51 0 2.12 1.61 1.32 0 0 0
9 13 3.58 3.50 1.02 0.58 0.44 3 2.85 2.70 1.05 0 0 0
9 14 3.50 2.41 1.45 0.51 0.36 0 2.34 2.04 1.14 0 0 0
9 15 2.99 2.99 1.00 0.51 0.44 8 2.19 2.04 1.07 0 0 0
9 16 2.92 2.92 1.00 0.58 0.51 45 2.34 2.19 1.07 0 0 0
9 17 3.28 2.48 1.32 0.58 0.44 0 2.41 2.26 1.06 0 0 0
9 18 2.92 2.48 1.18 0.44 0.36 6 2.19 1.46 1.50 0 0 0
9 19 3.50 2.12 1.66 0.58 0.58 48 2.26 1.46 1.55 0 0 0
9 20 3.14 2.48 1.26 0.51 0.51 45 2.12 1.31 1.61 0 0 0
9 21 3.28 2.41 1.36 0.44 0.51 45 2.41 2.26 1.06 0 0 0
9 22 3.58 3.50 1.02 0.66 0.51 50 2.34 2.26 1.03 0 0 0
9 23 3.07 2.26 1.35 0.51 0.51 12 2.26 2.19 1.03 0 0 0
9 24 3.50 2.55 1.37 0.58 0.51 13 2.12 1.97 1.07 0 0 0
9 25 3.07 2.26 1.35 0.51 0.44 46 2.34 2.12 1.10 0 0 0
9 26 3.21 3.14 1.02 0.58 0.51 43 2.26 2.19 1.03 0 0 0
9 27 3.07 3.14 0.98 0.51 0.58 10 2.12 1.46 1.45 0 0 0
9 28 3.80 3.43 1.11 0.58 0.44 8 2.12 1.53 1.38 0 0 0
9 29 3.87 3.80 1.02 0.58 0.58 3 2.19 2.12 1.03 0 0 0
9 30 3.07 2.41 1.27 0.51 0.51 41 2.26 2.19 1.03 0 0 0
8 1 3.07 2.77 1.11 0.44 0.51 44 2.34 2.34 1.00 0 0 0
8 2 2.77 2.48 1.12 0.36 0.51 45 2.19 1.46 1.50 0 0 0
8 3 3.14 2.92 1.08 0.44 0.44 0 2.55 2.48 1.03 0 0 0
8 4 3.28 3.21 1.02 0.44 0.44 46 1.75 1.17 1.50 0 0 0
8 5 4.67 4.38 1.07 0.44 0.51 41 2.26 2.19 1.03 0 0 0
8 6 3.58 3.50 1.02 0.58 0.58 46 2.04 1.24 1.65 0 0 0
8 7 4.09 2.63 1.56 0.66 0.51 44 1.97 1.17 1.69 0 0 0
8 8 3.58 3.43 1.04 0.51 0.44 42 2.55 2.41 1.06 0 0 0
8 9 3.72 3.58 1.04 0.66 0.51 44 1.97 1.90 1.04 0 0 0
8 10 3.21 2.41 1.33 0.51 0.44 7 2.70 2.55 1.06 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
8 12 3.87 2.99 1.29 0.66 0.44 3 2.26 2.19 1.03 0 0 0
8 13 2.92 2.26 1.29 0.51 0.58 50 2.19 2.12 1.03 0 0 0
8 14 2.85 2.19 1.30 0.36 0.51 40 2.12 2.04 1.04 0 0 0
8 15 3.65 2.48 1.47 0.51 0.58 43 2.26 2.19 1.03 0 0 0
8 16 3.94 3.50 1.13 0.58 0.51 45 1.90 1.31 1.44 0 0 0
8 17 3.72 2.48 1.50 0.51 0.51 42 1.82 1.24 1.47 0 0 0
8 18 2.99 2.55 1.17 0.51 0.51 6 2.12 2.04 1.04 0 0 0
8 19 3.94 3.58 1.10 0.66 0.44 7 2.04 1.97 1.04 0 0 0
8 20 3.72 3.43 1.09 0.66 0.44 0 2.34 2.26 1.03 0 0 0
8 21 3.72 3.50 1.06 0.58 0.44 37 2.04 1.39 1.47 0 0 0
8 22 4.09 3.87 1.06 0.58 0.51 42 1.97 1.31 1.50 0 0 0
8 23 3.14 2.34 1.34 0.51 0.51 43 2.04 1.31 1.56 0 0 0
8 24 3.14 2.41 1.30 0.58 0.44 46 1.82 1.68 1.09 0 0 0
8 25 3.80 3.58 1.06 0.51 0.58 41 2.63 2.55 1.03 0 0 0
8 26 3.65 3.58 1.02 0.58 0.58 43 2.70 2.63 1.03 0 0 0
8 27 3.14 2.34 1.34 0.66 0.44 7 1.82 1.68 1.09 0 0 0
8 28 3.07 2.26 1.35 0.51 0.44 8 2.04 1.90 1.08 0 0 0
8 29 3.65 2.12 1.72 0.58 0.51 46 2.12 2.04 1.04 0 0 0
8 30 3.58 3.28 1.09 0.58 0.51 42 2.19 1.31 1.67 0 0 0
7 1 3.80 3.72 1.02 0.66 0.58 44 2.19 2.04 1.07 0 0 0
7 2 3.72 3.65 1.02 0.58 0.36 0 2.26 2.04 1.11 0 0 0
7 3 3.28 2.12 1.55 0.51 0.51 46 2.12 1.24 1.71 0 0 0
7 4 3.28 3.07 1.07 0.51 0.36 0 2.19 1.39 1.58 0 0 0
7 5 2.99 2.85 1.05 0.58 0.44 43 2.34 2.34 1.00 0 0 0
7 6 3.36 3.28 1.02 0.66 0.51 0 2.04 1.39 1.47 0 0 0
7 7 3.43 3.28 1.04 0.58 0.51 2 2.12 1.97 1.07 0 0 0
7 8 3.28 3.14 1.05 0.58 0.44 45 2.48 1.97 1.26 0 0 0
7 9 3.07 2.92 1.05 0.58 0.58 44 1.90 1.24 1.53 0 0 0
7 10 3.28 2.41 1.36 0.51 0.51 45 2.41 2.26 1.06 0 0 0
7 11 3.14 2.55 1.23 0.51 0.51 45 2.34 2.19 1.07 0 0 0
7 12 3.07 2.41 1.27 0.51 0.51 46 1.97 1.39 1.42 0 0 0
7 13 4.45 4.31 1.03 0.58 0.51 44 2.04 1.39 1.47 0 0 0
7 14 3.43 3.36 1.02 0.58 0.51 42 2.41 2.34 1.03 0 0 0
7 15 3.50 3.36 1.04 0.58 0.51 45 2.26 1.53 1.48 0 0 0
7 16 3.58 3.43 1.04 0.58 0.58 0 2.63 2.63 1.00 0 0 0
7 17 3.65 3.50 1.04 0.58 0.44 0 2.55 1.46 1.75 0 0 0
7 18 2.99 2.48 1.21 0.51 0.51 44 2.34 1.53 1.52 0 0 0
7 19 2.99 2.41 1.24 0.51 0.44 46 2.55 2.34 1.09 0 0 0
7 20 3.14 2.26 1.39 0.51 0.51 43 2.04 1.53 1.33 0 0 0
7 21 3.21 3.07 1.05 0.58 0.44 0 2.26 2.12 1.07 0 0 0
7 22 3.14 3.07 1.02 0.58 0.36 0 2.19 1.39 1.58 0 0 0
7 23 3.14 2.99 1.05 0.58 0.36 0 2.12 1.39 1.53 0 0 0
7 24 3.07 2.99 1.02 0.58 0.51 46 1.90 1.31 1.44 0 0 0
7 25 3.94 3.87 1.02 0.66 0.51 44 2.48 2.41 1.03 0 0 0
7 26 3.80 3.72 1.02 0.73 0.51 47 2.04 1.97 1.04 0 0 0
7 27 3.21 2.04 1.57 0.44 0.44 43 2.26 2.12 1.07 0 0 0
7 28 3.14 1.90 1.65 0.51 0.36 45 2.04 1.31 1.56 0 0 0
7 29 3.50 3.36 1.04 0.58 0.44 46 1.82 1.17 1.56 0 0 0
7 30 3.58 3.43 1.04 0.58 0.36 0 1.97 1.24 1.59 0 0 0
6 1 3.50 3.50 1.00 0.66 0.44 41 2.34 2.19 1.07 0 0 0
6 2 3.28 2.34 1.41 0.44 0.44 45 2.48 2.34 1.06 0 0 0
6 3 3.65 3.50 1.04 0.58 0.51 5 2.48 2.41 1.03 0 0 0
6 4 2.99 2.12 1.41 0.44 0.36 7 1.82 1.24 1.47 0 0 0
6 5 3.87 3.80 1.02 0.66 0.51 45 2.26 1.68 1.35 0 0 0
6 6 3.07 2.26 1.35 0.44 0.51 2 1.97 1.82 1.08 0 0 0
6 7 2.92 2.19 1.33 0.51 0.44 40 2.19 2.04 1.07 0 0 0
6 8 3.65 3.58 1.02 0.66 0.44 0 2.26 2.04 1.11 0 0 0
6 9 3.28 3.14 1.05 0.66 0.36 3 2.26 2.12 1.07 0 0 0
6 10 4.01 3.94 1.02 0.58 0.51 41 2.26 2.19 1.03 0 0 0
6 11 3.94 3.94 1.00 0.58 0.36 45 2.19 2.12 1.03 0 0 0
6 12 3.36 3.21 1.05 0.58 0.36 3 2.26 1.39 1.63 0 0 0
6 13 3.28 3.14 1.05 0.58 0.44 2 2.04 1.90 1.08 0 0 0
6 14 3.14 3.07 1.02 0.58 0.51 43 2.04 1.39 1.47 0 0 0
6 15 3.28 3.14 1.05 0.58 0.36 0 2.19 1.90 1.15 0 0 0
6 16 3.07 2.26 1.35 0.66 0.51 45 2.41 2.26 1.06 0 0 0
6 17 2.99 2.19 1.37 0.51 0.44 5 2.34 2.26 1.03 0 0 0
6 18 3.21 3.14 1.02 0.58 0.44 7 2.19 2.04 1.07 0 0 0
6 19 3.14 3.07 1.02 0.58 0.44 43 2.19 2.04 1.07 0 0 0
6 20 3.28 3.14 1.05 0.58 0.44 0 2.26 1.61 1.41 0 0 0
6 21 2.92 2.12 1.38 0.51 0.51 47 2.12 2.04 1.04 0 0 0
6 22 2.99 2.34 1.28 0.44 0.44 7 2.04 1.31 1.56 0 0 0
6 23 2.92 2.19 1.33 0.51 0.36 5 2.48 2.34 1.06 0 0 0
6 24 3.07 2.92 1.05 0.58 0.44 0 2.04 1.39 1.47 0 0 0
6 25 3.50 3.36 1.04 0.66 0.36 46 1.97 1.39 1.42 0 0 0
6 26 3.58 3.43 1.04 0.58 0.44 45 2.48 2.34 1.06 0 0 0
6 27 2.85 2.70 1.05 0.58 0.44 46 2.26 2.12 1.07 0 0 0
6 28 3.21 3.07 1.05 0.51 0.36 0 2.04 1.82 1.12 0 0 0
6 29 3.65 3.50 1.04 0.58 0.36 6 2.48 2.34 1.06 0 0 0
6 30 2.99 1.90 1.58 0.44 0.44 3 2.48 2.34 1.06 0 0 0
5 1 3.14 2.99 1.05 0.66 0.44 47 1.75 1.09 1.60 0 0 0
5 2 3.36 3.21 1.05 0.66 0.51 46 2.70 1.90 1.42 0 0 0
5 3 3.14 2.41 1.30 0.51 0.44 45 2.19 1.97 1.11 0 0 0
5 4 3.21 2.48 1.29 0.44 0.36 0 3.14 2.92 1.08 0 0 0
5 5 3.43 3.28 1.04 0.58 0.36 3 2.19 1.46 1.50 0 0 0
5 6 3.36 2.34 1.44 0.44 0.36 42 2.34 2.26 1.03 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
5 8 3.65 2.77 1.32 0.51 0.44 47 2.48 2.41 1.03 0 0 0
5 9 3.14 2.48 1.26 0.51 0.44 43 1.75 1.68 1.04 0 0 0
5 10 3.50 3.36 1.04 0.58 0.58 46 2.26 2.04 1.11 0 0 0
5 11 3.21 3.07 1.05 0.51 0.51 46 2.04 1.90 1.08 0 0 0
5 12 2.77 2.19 1.27 0.44 0.36 5 2.19 2.12 1.03 0 0 0
5 13 2.85 2.19 1.30 0.51 0.44 44 1.90 1.46 1.30 0 0 0
5 14 3.65 3.58 1.02 0.58 0.44 2 2.04 1.90 1.08 0 0 0
5 15 3.28 2.34 1.41 0.51 0.44 44 2.34 2.04 1.14 0 0 0
5 16 3.94 3.80 1.04 0.58 0.58 45 2.04 1.53 1.33 0 0 0
5 17 3.58 2.26 1.58 0.51 0.51 46 2.19 2.04 1.07 0 0 0
5 18 3.07 2.48 1.24 0.51 0.36 45 2.48 2.19 1.13 0 0 0
5 19 4.01 3.87 1.04 0.58 0.44 45 2.34 2.19 1.07 0 0 0
5 20 2.85 2.19 1.30 0.51 0.36 3 2.41 2.34 1.03 0 0 0
5 21 3.80 3.65 1.04 0.58 0.36 46 1.68 1.61 1.05 0 0 0
5 22 2.99 2.26 1.32 0.51 0.44 0 1.97 1.46 1.35 0 0 0
5 23 2.92 2.19 1.33 0.51 0.44 45 2.34 2.34 1.00 0 0 0
5 24 3.07 2.26 1.35 0.51 0.44 4 2.48 2.34 1.06 0 0 0
5 25 3.58 3.43 1.04 0.51 0.44 3 2.55 2.48 1.03 0 0 0
5 26 3.21 3.07 1.05 0.58 0.44 45 2.48 2.48 1.00 0 0 0
5 27 2.77 3.14 0.88 0.51 0.44 46 2.26 2.12 1.07 0 0 0
5 28 3.14 2.04 1.54 0.51 0.44 45 2.19 2.12 1.03 0 0 0
5 29 2.92 2.19 1.33 0.44 0.44 45 2.34 2.19 1.07 0 0 0
5 30 3.07 2.26 1.35 0.51 0.51 46 2.19 2.04 1.07 0 0 0
4 1 3.50 3.36 1.04 0.58 0.51 7 2.63 2.41 1.09 0 0 0
4 2 3.65 3.50 1.04 0.58 0.51 0 2.63 2.55 1.03 0 0 0
4 3 3.58 3.50 1.02 0.58 0.58 50 2.70 2.63 1.03 0 0 0
4 4 2.99 2.04 1.46 0.44 0.51 37 2.63 2.63 1.00 0 0 0
4 5 3.50 2.34 1.50 0.51 0.36 12 2.77 2.63 1.06 0 0 0
4 6 3.07 2.92 1.05 0.51 0.44 34 2.34 2.26 1.03 0 0 0
4 7 3.36 3.21 1.05 0.58 0.58 46 2.63 2.48 1.06 0 0 0
4 8 3.43 3.21 1.07 0.58 0.58 39 2.26 1.61 1.41 0 0 0
4 9 3.36 3.14 1.07 0.58 0.44 47 2.19 1.53 1.43 0 0 0
4 10 3.14 2.99 1.05 0.66 0.66 50 2.77 2.55 1.09 0 0 0
4 11 3.21 3.07 1.05 0.58 0.58 44 2.19 2.12 1.03 0 0 0
4 12 3.58 2.41 1.48 0.51 0.44 38 2.48 2.41 1.03 0 0 0
4 13 2.85 2.77 1.03 0.51 0.36 0 1.53 1.02 1.50 0 0 0
4 14 3.14 2.34 1.34 0.51 0.44 43 2.70 2.55 1.06 0 0 0
4 15 3.28 3.07 1.07 0.51 0.51 47 1.82 1.61 1.14 0 0 0
4 16 3.65 3.58 1.02 0.58 0.44 9 1.97 1.82 1.08 0 0 0
4 17 3.72 3.58 1.04 0.58 0.51 46 2.19 2.04 1.07 0 0 0
4 18 3.65 3.65 1.00 0.66 0.44 30 2.19 2.12 1.03 0 0 0
4 19 3.65 3.65 1.00 0.66 0.51 40 3.28 3.21 1.02 0 0 0
4 20 3.21 2.26 1.42 0.51 0.44 40 2.19 2.12 1.03 0 0 0
4 21 3.28 3.14 1.05 0.80 0.36 44 2.55 2.41 1.06 0 0 0
4 22 2.48 1.75 1.42 0.51 0.44 5 2.04 1.39 1.47 0 0 0
4 23 3.21 3.07 1.05 0.51 0.51 43 2.70 2.55 1.06 0 0 0
4 24 3.65 2.77 1.32 0.58 0.44 38 2.77 2.63 1.06 0 0 0
4 25 3.50 2.70 1.30 0.51 0.44 40 2.55 2.48 1.03 0 0 0
4 26 3.21 3.07 1.05 0.51 0.51 45 2.04 1.39 1.47 0 0 0
4 27 3.28 3.14 1.05 0.51 0.44 42 1.97 1.31 1.50 0 0 0
4 28 2.48 2.41 1.03 0.51 0.44 52 2.48 2.34 1.06 0 0 0
4 29 3.21 3.07 1.05 0.51 0.51 45 1.82 1.24 1.47 0 0 0
4 30 3.65 3.50 1.04 0.58 0.44 48 2.19 2.04 1.07 0 0 0
3 1 3.36 2.41 1.39 0.58 0.51 37 2.19 1.61 1.36 0 0 0
3 2 3.87 3.07 1.26 0.73 0.44 42 1.82 1.82 1.00 0 0 0
3 3 3.72 3.50 1.06 0.58 0.51 44 1.90 2.12 0.90 0 0 0
3 4 4.23 3.94 1.07 0.51 0.44 43 2.12 2.12 1.00 0 0 0
3 5 3.36 2.04 1.64 0.29 0.51 46 2.12 1.31 1.61 0 0 0
3 6 3.50 3.43 1.02 0.44 0.44 47 2.19 1.61 1.36 0 0 0
3 7 4.31 4.09 1.05 0.51 0.51 45 2.19 2.12 1.03 0 0 0
3 8 3.43 3.43 1.00 0.58 0.44 5 2.34 1.46 1.60 0 0 0
3 9 2.92 2.77 1.05 0.66 0.44 4 2.55 2.55 1.00 0 0 0
3 10 3.36 3.21 1.05 0.66 0.44 42 2.26 2.12 1.07 0 0 0
3 11 3.50 3.36 1.04 0.58 0.51 47 2.19 2.12 1.03 0 0 0
3 12 3.65 3.50 1.04 0.51 0.36 43 2.26 1.68 1.35 0 0 0
3 13 2.92 2.48 1.18 0.44 0.36 14 1.82 1.75 1.04 0 0 0
3 14 3.14 3.07 1.02 0.58 0.51 52 2.26 2.12 1.07 0 0 0
3 15 3.36 3.21 1.05 0.58 0.51 47 2.12 1.97 1.07 0 0 0
3 16 3.36 2.70 1.24 0.44 0.51 46 1.75 1.31 1.33 0 0 0
3 17 3.36 3.21 1.05 0.58 0.51 41 2.04 1.39 1.47 0 0 0
3 18 3.58 3.43 1.04 0.58 0.51 42 1.75 1.31 1.33 0 0 0
3 19 3.50 3.43 1.02 0.58 0.51 52 2.04 1.97 1.04 0 0 0
3 20 3.43 3.28 1.04 0.51 0.44 45 1.97 1.90 1.04 0 0 0
3 21 3.21 3.07 1.05 0.51 0.36 44 2.41 2.12 1.14 0 0 0
3 22 2.99 2.41 1.24 0.44 0.51 3 2.34 2.12 1.10 0 0 0
3 23 3.50 3.50 1.00 0.58 0.51 42 2.19 1.53 1.43 0 0 0
3 24 3.50 3.50 1.00 0.51 0.51 42 2.34 2.26 1.03 0 0 0
3 25 3.50 3.43 1.02 0.51 0.44 44 2.04 1.53 1.33 0 0 0
3 26 3.58 3.50 1.02 0.58 0.44 0 1.97 1.61 1.23 0 0 0
3 27 3.58 3.43 1.04 0.51 0.44 2 1.75 1.24 1.41 0 0 0
3 28 3.50 3.36 1.04 0.51 0.51 45 1.90 1.75 1.08 0 0 0
3 29 3.58 3.58 1.00 0.51 0.44 3 1.90 1.82 1.04 0 0 0
3 30 3.36 3.28 1.02 0.58 0.36 47 2.19 2.04 1.07 0 0 0
2 1 4.01 3.65 1.10 0.66 0.51 15 2.63 1.75 1.50 0 0 0
2 2 3.28 3.07 1.07 0.51 0.44 35 2.63 1.61 1.64 0 0 0
2 3 3.72 3.65 1.02 0.58 0.36 34 1.97 1.39 1.42 0 0 0






C o de Specimen Length (um) Width (um) Eccentric ity R im W (um) Inner R im W (um) C ro ss A ngle C ro ss L (um) C ro ss W (um) C ross B ar R at io " X "  o f f  C ent er Split  B ar R ounded  Ends
2 5 3.94 3.80 1.04 0.58 0.58 9 2.63 2.55 1.03 0 0 0
2 6 3.72 3.65 1.02 0.58 0.58 10 2.85 2.70 1.05 0 0 0
2 7 3.80 3.58 1.06 0.58 0.51 46 2.70 2.70 1.00 0 0 0
2 8 2.85 2.12 1.34 0.51 0.44 8 2.12 2.04 1.04 0 0 0
2 9 2.92 2.12 1.38 0.51 0.58 34 2.04 2.04 1.00 0 0 0
2 10 4.09 3.87 1.06 0.58 0.44 46 2.19 2.12 1.03 0 0 0
2 11 3.72 3.50 1.06 0.58 0.58 48 1.75 1.17 1.50 0 0 0
2 12 3.80 3.58 1.06 0.58 0.51 9 1.97 1.46 1.35 0 0 0
2 13 2.41 1.90 1.27 0.51 0.51 37 2.26 2.19 1.03 0 0 0
2 14 4.16 4.01 1.04 0.58 0.58 50 2.19 2.12 1.03 0 0 0
2 15 2.70 2.55 1.06 0.58 0.51 53 2.70 2.63 1.03 0 0 0
2 16 2.77 2.63 1.06 0.58 0.36 2 1.97 1.53 1.29 0 0 0
2 17 3.21 3.14 1.02 0.58 0.44 10 2.41 2.34 1.03 0 0 0
2 18 3.28 3.14 1.05 0.58 0.44 0 2.41 2.19 1.10 0 0 0
2 19 3.94 3.72 1.06 0.66 0.66 43 2.41 2.26 1.06 0 0 0
2 20 3.50 3.36 1.04 0.51 0.51 44 2.19 2.04 1.07 0 0 0
2 21 3.80 3.65 1.04 0.73 0.51 36 2.26 2.12 1.07 0 0 0
2 22 2.92 2.12 1.38 0.51 0.51 38 2.48 2.41 1.03 0 0 0
2 23 4.09 3.94 1.04 0.58 0.29 12 2.48 2.34 1.06 0 0 0
2 24 3.80 3.72 1.02 0.66 0.44 52 2.48 2.34 1.06 0 0 0
2 25 3.50 3.43 1.02 0.58 0.44 5 2.34 2.19 1.07 0 0 0
2 26 3.28 2.12 1.55 0.44 0.51 18 2.48 2.34 1.06 0 0 0
2 27 3.14 2.04 1.54 0.44 0.44 8 2.34 2.34 1.00 0 0 0
2 28 3.65 3.43 1.06 0.58 0.51 38 2.63 2.48 1.06 0 0 0
2 29 2.77 2.12 1.31 0.44 0.51 40 1.90 1.75 1.08 0 0 0
2 30 3.36 3.14 1.07 0.51 0.44 49 2.26 2.12 1.07 0 0 0
1 1 3.65 2.85 1.28 0.58 0.51 15 2.19 1.61 1.36 0 0 0
1 2 3.43 3.14 1.09 0.73 0.44 35 1.82 1.82 1.00 0 0 0
1 3 3.21 3.21 1.00 0.66 0.36 34 1.90 2.12 0.90 0 0 0
1 4 3.65 3.65 1.00 0.73 0.66 42 2.12 2.12 1.00 0 0 0
1 5 3.65 2.70 1.35 0.58 0.58 9 2.12 1.31 1.61 0 0 0
1 6 3.65 2.85 1.28 0.58 0.58 10 2.19 1.61 1.36 0 0 0
1 7 3.65 3.50 1.04 0.58 0.51 46 2.19 2.12 1.03 0 0 0
1 8 3.58 2.70 1.32 0.51 0.44 8 2.34 1.46 1.60 0 0 0
1 9 3.36 3.36 1.00 0.66 0.58 34 2.55 2.55 1.00 0 0 0
1 10 3.58 3.50 1.02 0.66 0.44 46 2.26 2.12 1.07 0 0 0
1 11 4.01 3.87 1.04 0.73 0.58 48 2.19 2.12 1.03 0 0 0
1 12 3.65 2.55 1.43 0.58 0.51 9 2.26 1.68 1.35 0 0 0
1 13 3.43 3.14 1.09 0.73 0.51 37 1.82 1.75 1.04 0 0 0
1 14 3.80 3.72 1.02 0.66 0.58 50 2.26 2.12 1.07 0 0 0
1 15 3.36 3.21 1.05 0.73 0.51 53 2.12 1.97 1.07 0 0 0
1 16 3.50 2.48 1.41 0.58 0.36 2 1.75 1.31 1.33 0 0 0
1 17 3.50 2.77 1.26 0.58 0.44 10 2.04 1.39 1.47 0 0 0
1 18 3.50 2.48 1.41 0.58 0.44 0 1.75 1.31 1.33 0 0 0
1 19 4.09 4.01 1.02 0.66 0.66 43 2.04 1.97 1.04 0 0 0
1 20 3.94 3.94 1.00 0.58 0.51 44 1.97 1.90 1.04 0 0 0
1 21 3.87 3.72 1.04 0.58 0.51 36 2.41 2.12 1.14 0 0 0
1 22 3.80 3.72 1.02 0.58 0.51 38 2.34 2.12 1.10 0 0 0
1 23 3.94 2.55 1.54 0.66 0.29 12 2.19 1.53 1.43 0 0 0
1 24 3.87 3.87 1.00 0.51 0.44 52 2.34 2.26 1.03 0 0 0
1 25 3.14 2.19 1.43 0.51 0.44 5 2.04 1.53 1.33 0 0 0
1 26 3.14 2.19 1.43 0.58 0.51 18 1.97 1.61 1.23 0 0 0
1 27 3.58 2.48 1.44 0.51 0.44 8 1.75 1.24 1.41 0 0 0
1 28 3.94 3.80 1.04 0.58 0.51 38 1.90 1.75 1.08 0 0 0
1 29 3.87 3.80 1.02 0.58 0.51 40 1.90 1.82 1.04 0 0 0
1 30 3.36 3.28 1.02 0.66 0.44 49 2.19 2.04 1.07 0 0 0
0 1 3.58 2.26 1.58 0.44 0.36 7 2.63 1.75 1.50 0 0 0
0 2 3.50 2.19 1.60 0.44 0.44 8 2.63 1.61 1.64 0 0 0
0 3 3.36 2.41 1.39 0.58 0.44 10 1.97 1.39 1.42 0 0 0
0 4 3.50 3.43 1.02 0.58 0.44 42 2.70 2.63 1.03 0 0 0
0 5 3.65 3.50 1.04 0.58 0.51 39 2.63 2.55 1.03 0 0 0
0 6 3.65 3.58 1.02 0.58 0.44 43 2.85 2.70 1.05 0 0 0
0 7 3.65 3.50 1.04 0.58 0.51 46 2.70 2.70 1.00 0 0 0
0 8 3.58 3.50 1.02 0.51 0.51 50 2.12 2.04 1.04 0 0 0
0 9 3.58 3.58 1.00 0.58 0.44 47 2.04 2.04 1.00 0 0 0
0 10 3.58 3.50 1.02 0.51 0.44 46 2.19 2.12 1.03 0 0 0
0 11 3.14 2.55 1.23 0.66 0.36 9 1.75 1.17 1.50 0 0 0
0 12 3.28 2.55 1.29 0.58 0.51 8 1.97 1.46 1.35 0 0 0
0 13 3.43 3.21 1.07 0.58 0.29 49 2.26 2.19 1.03 0 0 0
0 14 3.28 3.14 1.05 0.58 0.36 47 2.19 2.12 1.03 0 0 0
0 15 4.09 4.01 1.02 0.73 0.44 38 2.70 2.63 1.03 0 0 0
0 16 3.58 2.85 1.26 0.51 0.36 0 1.97 1.53 1.29 0 0 0
0 17 3.65 3.43 1.06 0.58 0.58 42 2.41 2.34 1.03 0 0 0
0 18 3.50 3.14 1.12 0.73 0.51 41 2.41 2.19 1.10 0 0 0
0 19 3.65 3.43 1.06 0.51 0.51 50 2.41 2.26 1.06 0 0 0
0 20 3.43 3.28 1.04 0.51 0.36 50 2.19 2.04 1.07 0 0 0
0 21 3.50 3.36 1.04 0.58 0.44 46 2.26 2.12 1.07 0 0 0
0 22 3.43 3.28 1.04 0.58 0.44 48 2.48 2.41 1.03 0 0 0
0 23 4.01 3.87 1.04 0.73 0.44 43 2.48 2.34 1.06 0 0 0
0 24 3.65 3.28 1.11 0.51 0.36 47 2.48 2.34 1.06 0 0 0
0 25 3.50 3.28 1.07 0.51 0.44 45 2.34 2.19 1.07 0 0 0
0 26 3.58 2.04 1.75 0.58 0.44 46 2.48 2.34 1.06 0 0 0
0 27 3.50 3.43 1.02 0.51 0.44 47 2.34 2.34 1.00 0 0 0
0 28 3.94 3.87 1.02 0.51 0.51 41 2.63 2.48 1.06 0 0 0
0 29 2.77 2.63 1.06 0.51 0.44 42 1.90 1.75 1.08 0 0 0






      
       





0 1052E 58R 5W 15.5-16.5 697.15 101.98 
1 1052E 58R 4W 12-13 693.92 101.95 
2 1052E 58R 3W 100-101.5 690.70 101.94 
3 1052E 58R 3W 30-31 687.48 101.93 
4 1052E 58R 2W 129-130 684.26 101.90 
5 1052E 58R 1W  51-52.5 681.04 101.88 
6 1052E 57R 7W 73-74 674.83 101.85 
7 1052E 57R 6W 9-10 
 
672.69 101.84 
8 1052E 57R 5W 45-46 671.55 101.83 
9 1052E 57R 4W 147-150 671.07 101.82 
10 1052E 57R 4W 24-25 669.84 101.80 
11 1052E 57R 3W 53-54 668.63 101.78 
12 1052E 57R 2W 35-36 666.95 101.77 
13 1052E 57R 1W 69-70 666.29 101.76 
14 1052E 55R 6W 15-16 654.05 101.53 
15 1052E 55R 4W 62-63 651.52 101.49 
16 1052E 55R 2W 123-124 649.13 101.44 
17 1052E 55R 1W 146-147 647.86 101.42 
18 1052E 53R 5W 17-18 633.37 101.23 
19 1052E 53R 3W 139-140 631.59 101.21 
20 1052E 53R 1W 5-6 
 
627.25 101.15 
21 1052E 52R 3W 108-109 625.78 101.13 
22 1052E 52R 2W 87-88 624.07 101.11 
23 1052E 52R 1W 148-149 623.18 101.10 
24 1052E 51R 2W 60-61 618.70 101.04 
25 1052E 50R 2W 103-104 609.43 100.94 
26 1052E 50R 1W 131-132 608.21 100.93 
27 1052E 49R 5W 4-5 
 
603.34 100.87 
28 1052E 49R 3W 19-20 600.49 100.84 
29 1052E 49R 1W 133-134 598.63 100.82 
30 1052E 48R 7W 20-21 596.80 100.80 
31 1052E 48R 4W 6-7 
 
592.16 100.75 
32 1052E 48R 2W 57-58.5 589.67 100.72 
33 1052E 48R 1W 7-8 
 
587.66 100.70 
34 1052E 47R 6W 48-49 585.98 100.68 
35 1052E 47R 4W 48-49 582.98 100.65 
36 1052E 47R 2W 73-74 580.23 100.63 
37 1052E 46R 6W 19-20 575.49 100.58 
38 1052E 46R 5W 11-12 573.91 100.57 
39 1052E 46R 4W 47-48 572.77 100.56 
40 1052E 46R 3W 13-14 570.93 100.54 
41 1052E 46R 2W 26-27 569.56 100.52 
42 1052E 46R 1W 17-18 568.47 100.51 





44 1052E 45R 1W 96-97 559.66 100.43 
45 1052E 44R 4W 106-107 554.66 100.38 
46 1052E 44R 3W 29.5-31 552.40 100.36 
47 1052E 44R 2W 53-54 551.13 100.35 
48 1052E 43R 4W 91-92.5 544.91 100.29 
49 1052E 43R 2W 50-51 541.50 100.25 
50 1052E 43R 1W 67-68.5 540.17 100.24 
51 1052E 42R 2W 74.5-75.5 532.15 100.16 
52 1052E 41R 3W 49-52 523.79 100.08 
53 1052E 40R 3W 10-11 513.70 100.00 
54 1052E 40R 3W 6-8 
 
513.66 99.99 
55 1052E 40R 2W 90-92 513.00 99.98 
56 1052E 39R 6W 95-97 510.45 99.98 
57 1052E 39R 2W 27-28 503.77 99.98 
58 1052E 38R 5W 111-112 499.51 99.95 
59 1052E 38R 3W 103-104 496.43 99.89 
60 1052E 37R 6W 73-74 487.73 99.86 
61 1052E 37R 5W 26-27 486.36 99.84 
62 1052E 37R 2W 31-32 483.71 99.81 
63 1052E 36R 6W 95-97 401.65 99.79 
64 1052E 36R 6W 68-70 481.38 99.76 
65 1052E 36R 1W 112-113 474.32 99.73 
66 1052E 36R 1W 37-38 473.57 99.72 
67 1050C 31R 5W 22-23 602.62 99.69 
68 1050C 31R 1W 47-48 596.87 99.67 
69 1050C 29R 5W 48-49 583.69 99.63 
70 1050C 28R 1W 99-100 568.59 99.60 
71 1050C 27R 6W 48-49 565.98 99.10 
72 1050C 26R 4W 103-104 553.93 98.89 
73 1050C 26R 3W 17-18 551.57 98.60 
74 1050C 25R 2W 39.5-40 540.595 98.08 
75 1050C 25R 2W 15-16 540.35 98.05 
76 1050C 25R 1W 144-145 540.14 98.02 
77 1050C 24R 3W 41-42 533.51 97.10 
78 1050C 24R 2W 70.5-71.5 531.31 96.80 
79 1050C 24R 1W 96-96.5 529.34 96.77 
80 1050C 23R 6W 41-43 527.31 96.73 
81 1050C 23R 4W 59-60 524.49 96.69 
82 1050C 23R 3W 124-125 523.64 96.68 
83 1050C 23R 2W 42-43 517.44 96.67 
84 1050C 22R 1W 18-19 509.98 96.60 
85 1050C 22R 1W 8-9 
 
509.88 95.22 
86 1050C 21R 7W 0-1 
 
508.60 95.04 
87 1050C 21R 6W 24-25 507.94 94.95 
88 1050C 21R 6W 0-1 
 
607.70 94.91 
89 1050C 21R 5W 50-51 506.70 94.77 
90 1050C 21R 5W 0-1 
 
506.20 94.70 





92 1050C 21R 4W 0-1 
 
504.70 94.49 
93 1050C 21R 3W 62-64 503.82 94.36 
94 1050C 21R 3W 0-1 
 
503.20 94.27 
95 1050C 21R 2W 54-55 502.24 94.14 
96 1050C 21R 2W 0-1 
 
501.70 94.06 
97 1050C 21R 1W 109-110 501.29 94.00 
98 1050C 21R 1W 59-60 500.79 93.90 
99 1050C 21R 1W 0-1 
 
500.20 93.84 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
